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INTRODUCTION. 


H. I. pp u Ee is that branch of natu- 

ral philoſophy which . unfolds the na- 
ure of all material bodies, determines the number 
and properties of their component parts, and teaches 
us how thoſe parts are united, and by what means 
they may be ſeparated and recombined. | 

F. II. Chemiſtry, therefore, is a practical ſcience, 
founded entirely upon experience, and accurate 
obſervation of the changes which bodies under- 
go during their mutual actions upon each other. 
When we compare thoſe changes, together with-all 


their concomitant circumſtances, and reaſon aceu- 


rately upon them, we find the laws agreeably to which 
they are produced, and are able to anticipate the re- 
ſults in ſimilar caſes. The aggregate of theſe laws, 
and their relation to one another, forms the Theory 
of Chemiſtry; and the means of proceeding, by which' 
any chemical change is accompliſhed, are denne | 
e IO Anas 


4 


D 


F. III. The ſubjects upon which Chemiſtry is 
employed are all material ſubſtances capable of be- 


quired, in order that a body may be chemically ex- 
amined. It is true, modern Chemiſts have begun to 
inveſtigate the properties of ſome bodies which, per ſe, 
and in an elementary ſtate, do not anſwer to this 
maxim; but, as Nature does not produce ſuch bo- 

dies in a ſimple, but always in a compound ſtate, 
therefore the limits which Boerhaave preſcribed in 
Chemiſtry, remain eſtabliſhed, viz. That a Chemiſt 
can inveſtigate thoſe bodies only which he is able to 
confine in veſſels. 


I. IV. Although the proceſſes and experiments 
to which Chemiſts have recourſe to ere the vaſt 
edifice of their theory, be extremely numerous and 
diverſified, yet they may be reduced to two ſpe- 
cies, which comprehend the whole art of Chemiſtry, 
The firſt is analyſis, or decompoſition; the ſecond ſyn- 
theſis, or compoſition. In analyſis, the parts, of which 
bodies are compoſed, are ſeparated from each other. 
Thus, if you reduce cinnabar, which is compoſed 
of ſulphur and mercury, into ſulphur and mercury, 
and exhibit thoſe two bodies in a ſeparate ſtate, you 
$1 ou have e eee or c cinnabar. 


vids v. But if, on the contrary, ſeveral bodies 
be mixed together, and a new ſubſtance be produced, 
the proceſs is then termed chemical compoſition, or 


© ſyntheſis. The cinnabar, already mentioned, way 


afford us another example; for, if, by fuſion and 


ing included in veſſels; for this is neceſſarily re- 


ſublimation, you combine mercury with ſulphur, and 
thus produce cinnabar, the operation is termed, che- 
mical E PI_On or nne by ſyntheſis. 


CY VI. When a hads is thus chemically Te» 
duced, and its principles obtained pure, and preciſely 
in the ſame ſtate in which it contained them, we 
readily conclude, that that body muſt be compoſed 
of ſuch principles; and that the inference is juſt is 
proved by ſyntheſis, when, by a recombination of 
theſe principles, the former body is invariably ob- 
tained. This was ſeen in our firſt example, where, 
from the decompoſition of cinnabar, we obtained 
ſulphur and mercury, which bodies, being alter- 
wards ER formed cinnabar. wy 


8. VII. Such caſes, 8 occur but rarei7 
in chemical operations; for, during the decompoſition 
of a body, its conſtituent parts are apt to combine, 
eicher with the ſolvent, or with the principles diſ- 
engaged at the ſame time, and thus new forms are 
induced. We ſhould be greatly deceived, therefore, 
if, after ſuch proceſs, we were to conſider the parts 
obtained as the true principles of the body decom- 
poſed ; nor ſhould we, by recombining thoſe parts, 
ever be able to form again the original body. From 
wood, for inſtance, you obtain, by analyſis, a liquid 
acid, an empyreumatic oil, calcareous earth, pot-alſh, _ 
and a ſmall quantity of iron; which, when united, 
never conſtitute any thing fimilar to wood, though * 
ſuch principles are ane as the Oe nn: 
of wood. 
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--$ VIII. Hence, analyſis, on account of the two- 
fold iſſue of all chemical operations, is properly 
divided into two claſſes. The firſt is ſimple or true 
analyſis ; the other ſpurious or complex analyſis, The 
former rarely occurs, and then only when a body 


is reduced to its principles in ſuch a manner that 


they are unchanged, and preciſely the ſame as 


contained in the body; and are capable, when com- 


bined, of foffning a body not at all different from 
The latter, however, happens more fre- 
quently, and generally furniſhes the principles of a 
06 ina ate of combination. 


5 IX. Although the produQs of complex ana- 
lyſis do not enable us immediately to judge of 
the ultimate principles of bodies, yet this method 


affords almoſt the only means to Chemiſts by which 
that purpole may be accompliſhed ; and the rapid 


progreſs which Chemiſtry has made, eſpecially within 
theſe laſt twenty years, has ſo greatly improved the 


knowledge of the more ſimple bodies, that we are 


frequently enabled, by means of the ſeveral produas 
of numerous double decompoſitions, variouſly di- 


retied, to defihe the true principles of re add 
even their relative proportions. 


. 
©. 


. All > BI bodies are either ſimple, con- 


ſiſting of parts alone ſimilar to each other, and of 


the ſame nature, or combined, conſiſting of parts 
diſſimilar, and of a different nature. The former, 


Which admit of no chemical analyſis, are termed by 


Chemiſts, firſt principle or elements, The, how- 


ever, ought not to be confounded with the elements 
of natural philoſophers; for, where the Chemiſt leaves 


off, there the natural philoſopher only begins: for 


inſtance, when a body cannot further be refolved into 
diſſimilar parts, the Chemiſt then terms it ſimple, and 
conſiders it as an element; but, the natural philoſo- 
pher proceeds to divide this body, which the Chemiſt 
conſiders as ſimple, into parts ſimilar to each other, 
until he at length arrive at ſuch as rejet all further 
_ diviſion; and theſe atoms he terms elements. Theſe 
elements, not being perceptible to the ſenſes, can 
only be conſidered as exiſting in the imagination of 
the philoſopher ; but the contrary holds good with 
reſpett to the elements of the Chemiſt. | 


XI. The old Chemiſts, Peng ak acſpaired 
of ever acquiring a knowledge of the elements by 
means of analyſis, indulged themſelves in mere fpe- 
culations, and adopted hypothetical elements, of 
which they inſiſted all the bodies of nature were com- 
poſed. Thus Ariſtotle, | and the peripatetic philoſo- 

phers of his ſchool, believed, that all bodies con- 

liſted of different modifications of fire, air, earth, and 
water. Paracelſus, and the Alchymiſts of his time, 
adopted mercury, ſulphur, ſalt, and earth. Becher 
_ conſidered water, and three different ſpecies of earth, 
as the elements of all bodies, viz. vitrifiable earth, 
inflammableearth, which was likewiſe called phlogiſton, 
and mercurial, or metallic earth. Although I ſhall be 
filent as to the opinions of other philoſophers, yet I 
ſhall mention Meyer, who, in our own recollection, 
| Propoſed four elements, water, earth, the matter of 


B. 3 


6 


light, and his acidum pingue. All theſe bypothetie 
ſyſtems have met de ſame fate; at firſt they were 
eagerly adopted, nay, applauded; afterwards . 
then defended, and at laſt forgotten. 


of XII. How much more prudent are = the moderns, 
who, having uſed every effort to expel all hypotheſis, 
and reaſoning ſolely upon direct facts, throw aſide 
that doftrine of the elements which is grafted upon 
. Tuppoſitions and errors, and think it ſufficient to con- 
nder all thoſe bodies, of which the compoſition. has 
not been aſcertained by concluſive experiment, as in 
reality fimple. Bodies of this kind are known by 
the qualified term baſes, or radicals; by which title 
they neither deny the poſſibility of yet being decom- 
pounded, nor confirm the contrary. At preſent, the 
number of theſe baſes is conſiderable; but, from the 
induſtry of the Chemiſts, we may reaſonably expect 
- that it will be gradually diminiſhed, and that means 
will be diſcovered by which ſome of theſe bales may 
be reduced to their elementary principles. Till that 
has been effected, there can be no heſitation in rank- 
ing them among ſimple, or elementary bodies. Often- 
times, indeed, an enlightened Chemiſt forms con- 
Jettures reſpecting the probability of decompound- 
ing theſe baſes, and augurs ſcientifically, as to the 
nature of their elements, or principles, but does net 
enter theſe hypothetic ideas into the annals of his 
ſcience, till they are confirmed by experiment, 
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7 
of CHEMICAL SOLUTION, 


4 XIII. In all bodies of nature there * a 
certain innate power which urges them to approach 
each other. This is called the power of attraQtion, . 
for which philoſophers have, to this day, vainly en- 
deavoured to account. Natural philoſophy only 
teaches us the laws agreeably to which this power 
acts with more or leſs energy, according to the ratio 
of the maſſes, and the diſtances of the: bodies from 
each other; and only ſhews us how we may arrive at 
a knowledge of thoſe remarkable phenomena, pro- 
duced by the attraction of greater maſſes of matter, 


commonly termed. gravity, leyigts weight, deſcent, | 
alcent, &c. of bodies. 


0 XIV. Now OE. ſame power of attraQtion which 
manifeſts itſelf between the entire maſſes exiſts, like- 
wiſe, between the minuteſt particles of each individual 
maſs ; and the exiſtence of maſſes is. imply. owing to 
that power. This attraction by which the elemen- 
tary particles of a body mutually att upon each other, 
and to which. the body owes its greater or leſs cobe- 

rence, is called the force of aggregation or coheſion. 
Although the laws, whereby this power atis upon ſuch 
particles, ſeem to vary according to the nature of bo- - 
dies, and are not yet pointed out and defined as accu- 
rately as thoſe reſpecting the attraction of maſſes at 
great diſtances, yet it has been proved that they ariſe 
from the ſame cauſe, and that it is the ſame power 
| which confines the heavenly bodies within their orbits, 
B4 . 


8 


a > 


_— 
— ——0 GIO Ai. 
9 BO „ͤ᷑ͤ4“„; — 
2 — — — 


— 


1 — 


o ——— — a, „ * 
= EDD P79 Y I. 
td EE ˙ A paw 
— . 


— —Ü—m — 


2 Fl LF 
= — —̃ — 8 6 nn, , LACY hf 
Ar N N rr — Ay 6 : x 7: CES 
— 5 G © * 
* 2 k * * d 4 — 
4 4” 1 a 1 
* = - 
3 * — — 


" 


3 . 


$ XV. Let us ſuppoſe a certain maſs of wards to 
be a ſimple body, and to conſiſt of an infinite num- 
ber of minute particles, alike in form, ſize, and 
chemical properties, in a word, alike particles of 


- Marble, theſe, which we term elementary particles 


or molecules, adhere to ſuch a degree, on account 
of the reciprocal attraftion which exiſts between 
them, that they cannot be ſeparated from each other 
but by a great mechanical force, and this conſtitutes 
what is termed coheſion. 


XVI. But this power varies conſiderably ac- 
cording to the nature of bodies; in ſome it atis more, 
in others leſs forcibly. Thus we know that it is much 
more difficult to reduce a piece of iron into frag- 


ments than a piece of chalk, and the coheſion of the 
iron is therefore greater than that of the chalk. In 


theſe inſtances, it is not, however, in our power to 


point out the laws of coheſion, and the ſcale of its 
Increaſe or diminution, with the ſame accuracy as be- 


tween bodies at great diſtances, where coheſion 1s 
known to be in a diref ratio of the maſſes, and in an 
inverſe duplicate ratio of the diſtances. Theſe cir- 
cumſtances are perfektly unknown to us with regard t to 
the elementary particles or molecules, and we have but 
a few data which can lead us to a knowledge of it. 
Let it f. uffice, therefore, to ſay, that the power of CO- 
beſion differs 1 in every material body. 


14 


* ” 


and which cauſes the ſmalleſt particle of marble to 
e in the form of a maſs. | 
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$ XVII. But in the ſame manner as the ho- 


mogeneous particles of a ſimple body tend, by the 
reciprocal action of coheſion, towards each other, 
ſo the particles of different bodies are alſo mutually 


attracted. Therefore, whenever two heterogeneous 


bodies come into contact with each other, ſo that the 
power of reciprocal attrattion between the molecules 
of each may be exerted, and when this attrattion is 
even ſtronger than the power of coheſion of each 
ſingle body collettively, then the homogeneous par- 
ticles: will ſeparate, and combine with all thoſe he- 


terogeneous particles with which they come into 
contact, forming a new compound body. A pheno- 


menon of this nature is termed by chemiſts, ſolution; 
and the power of attraction, which exiſts between the 
conſtituent particles of two different bodies, is termed 
chemical affinity, or attradtion of compoſition. 


XVIII. Affinity, therefore, differs from co- 
heſion only in this; that the action of the latter is 
exerted upon the homogeneous particles of a ſimple 


body only, whereas the former exerciſes its power 


upon the heterogeneous particles of two different 


bodies. 


XIX. For inſtance, take a piece of pure 
lime and immerſe it in nitrie acid, ſoon after theſe 
two bodies begin to act upon each other, a certain 
quantity of heat is developed; the lime gradually 
diſappears, and the liquid recovers its former tranſ- 
parency. What is the cauſe of this phenomenon? 

The lime is a ſolid body, whoſe elementary particles 
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are attached to each other by the power of cobeſion, 
and the particles of the nitric acid, which is a liquid 
body, are alſo attached to each other by coheſion; 
but there is moreover an affinity between the nitric 
acid and the lime, that is to ſay, the particles of the 


nitric acid have an attractive power upon the parti- 


cles of the lime. Now, if the power of coheſion of 
the nitric acid and of the lime were greater than 
their affinity for each other, each of theſe bodies would 
remain in the ſame ſtate, and no combination would 
take place. But, as in the caſe before us, the che- 
mical affinity far exceeds in power the coheſion, the 
molecules of theſe two bodies are ſeparated, and 
mutually recombine, forming a new and uniform 
body; and the particles of the lime, which were be- 
fore conneaed by coheſion, are now united to the 
particles of the nitric acid by affinity. 


$ XX. Chemical ſolution is very different from 
mechanical mixture. In the latter, the aggregate 


Particles can again be ſeparated by mechanical 


means, and the proportion of the different particles 
determined. But, in ſolution, no mechanical power 
whatſoever can ſeparate them; beſides, the particles 
are ſo very {mall as not to be perceived even by the 
beſt microſcope ; and yet, on the minuteſt diviſion, 
every particle will be of the ſame nature with the 


body itlelf. : 
XXI. Cobeſion is always much greater in 
ſolids than in fluids; and hitherto we have not had 


one inſtance of an affinity being ſo great between two 


e £ 5 = 1 : 11 


ſolid bodies as to overcome their coheſion, In 
| prder, therefore, that two ſolid bodies may be chemi- 
cally combined, it is neceſſary that in one of them, at 
leaſt, coheſion ſhould be greatly diminiſhed, which 
is effected by rendering it fluid; for thus the mole- 
cules are farther removed from each other ; and, con- 
ſequently, their reciprocal attraction being weakened, 
the affinity becomes predominant, and a combination 
takes place. Hence you obſerve no change takes 
place when ſulphur is brought into contact with 
ſilver, although there exiſts a great affinity between 
them; but if the ſulphur be fuſed, it will immediately 
arreſt the ſilver. Therefore, in general, if two bodies 
are to be chemically combined, it is always neceſſary 
that one of them, at leaſt, ſhould be fluid; and this 
circumſtance has given riſe to the old maxim, en 
non agunt ni ſi Auida. 


$ XXII. We are only acquainted wit two 
means by which a ſolid body may be rendered fluid, 
without changing any of its chemical properties, viz. 
fire and water. Hence ſolutions are divided into 
two kinds; for bodies combine when rendered fluid, 
either by water, which combination is called ſolution 
in the moiſt way, or by fire, which is termed ſolution 
in the dry way, For inſtance, in our experiment, 
(XIX.) the nitric acid becomes liquid by ſolu- 
tion in water, and conſequently the ſolution is in the 
moiſt way ; but the combination of ſulphur and mer- 
cury, (5 V.) is a ſolution in the dry way. | 

$ XXIII. Moreover, as ſolution can only take 
place when the ſurfaces of the particles of the badies 
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come into diret᷑t contact, that operation will be by ſo 
much the more readily performed, as the ſurſaces of 

the bodies in contact, are greater and more nume- 
rous. Therefore, in the ſolution of a ſolid body in 
the moiſt way, we uſually firſt divide it into ſmall 
Pieces by mechanical means; and inthe ſolution of 
ſuch bodies in the dry way, they are not only mecha- 
nically divided, but mixed as much as poſſible, pre- 
vious to their treatment by fire; becauſe, in both caſes, 
the ſurfaces of the bodies are conſiderably increaſed, 
and, conſequently, their ſolution is proportionably 
facilitated, | | 


$ XXIV. Although many bodies that have an 
affinity for each other may be combined in any pro- 
portion we pleaſe, yet there are others, and by far the 
greater number, in which ſolution extends only to a 
certain point; that is, any body A can only diſſolve 
a certain quantity of another body B, beyond which 
it does not act, but ſeems to have loſt its former afh- 
nity. This degree of ſolution is termed the point of 
ſaturation, and it is then ſaid that the body A is ſatu- 
rated with the body B. Thus we find in our expe- 
riments ( XIX.) that the nitric acid has diſſolved a 
certain quantity of lime; but ſhould another portion 
of this body be added, it would remain undiſſolved, 
the acid having no effect upon it, being n ſa. 
turated with lime. 


g 


XXV. The point of ſaturation, in homogeneous 
bodies, under ſimilar circumſtances, ig always- the 
ſame, but very different in heterogeneous bodies. 


Thus, for inſtance, if in the former expetiment we 
had taken particular notice of the weight both of 
the nitric acid and of the lime, we ſhould have 
found that 100 grains of that acid diſſolve exa sti 
96 grains of the lime; and that proportion would 
always be obſerved, whenever lime is diſſolved in 
the nitric acid. In the combination of nitric acid 
with a different body, however, a certain point of 
ſaturation is indeed obſerved, but according to dif- 
ferent laws; for example, it diffolves a much greater 
| quantity of pure pot-aſh than of lime; thus 100 
grains of nitric acid diſſolve 215 grains of pot-aſh, 
which, therefore, is more than double the dne of 


che lime. | 


8 XXVI . The temperatures, or different degrees 
of heat, in which ſolutions are made, have alſo a-very 
great influence upon the point of ſaturation ; and bo- 
dies frequently diſſolve much more in hot than in 
cold temperatures; thus hot water diſſolves a greater 
quantity of ſugar than cold. Therefore, whenever 
we ſpeak of the point of ſaturation of two bodies, it is 
neceſſary to mention the temperature at which the 
ſolution is made. 555 


XXVII. Although, during the combination of 
two bodies, their power be reciprocal, and their at- 
traction towards each other equal, yet chemiſts uſu- 
ally term one of the bodies the ſolvent, and the other 
| the body diſſolved. The former is alſo called the men- 
ſtruum, becauſe the alchymiſts uſed to make their 
ſolutions in the ſpace of a month, But to determine 
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ages, the more is it diſregarded by the moderns, 


gave riſe to this diſtinction, is at preſent entirely laid 


14 
which is che ſolvent, or which the body diſſolved, is 
a matter altogether arbitrary; yet the following defi- 
nition appears moſt conformable to our received 
notions : The ſolvent is that of two bodies, whoſe 
external form approaches neareſt to the form of the 
body which is produced by their combination. Thus, 
in the ſolution of lime in the nitric acid, this acid is 
the ſolvent, becauſe the ſolution remains liquid; but, 
in the combination of ſulphur with mercury, the 
ſulphur i is the ſolvent, for Æthiops mineral, fo e 
is a ſolid _ 


5 XXVIIL The greater eſteem this trifling dif- 
unttion was held in among the Chemiſts of former 


from which we may eafily judge of its merits. For | 
ought we, whole ſole object it is to follow nature, to 
make diſtinctions where ſhe points out none? If, 
during the combination of two bodies, therefore, 
we do noi obſerve that one of them. poſſeſſes a greater 
power of attrattion than the other, it is ſuperfluous, 
on that account, to aſſign a different order to theſe 
bodies, eſpecially as the opinion which formerly 


aſide. The Alchymiſts believed that their menſtruum 
conſiſted of a great number of ſmall particles, formed 
like wedges, points, ſpears, &c. which, during ſolu- 
tion, penetrated into the pores of the body, and thus 
cauſed it to be divided; a doctrine, which, in the 
preſent ftate of our knowledge, merits no farther 
wean. | 


2 5 5 
{ XXIX. on comparing a new body, produced 


by ſolution, with the bodies from which it bas 


been compoſed, we ſhall find, that it frequently poſ- 
ſeſſes ſome properties in common with thoſe bodies. 
On the other hand, we find no leſs frequently that it 
entirely differs. Stahl, therefore, and his contempo- 
raries, were much miſtaken, when they ſuppoſed that 
the properties of a compound body, held a medium 


between the properties of thoſe from which it had 4 


been formed; for although we ſee that the combina- 
tion of two metals produces one, which poſſeſſes 
certain properties of the ſame nature, yet, on the 
contrary, we know, that from aqua fortis and lapis 
cauſticus we compole a ſalt perfectly mild and harm- 
leſs; and that from the acid of common ſalt and mer- 
cury, bodies in themſelves innocent, we form mer- 

curial ſublimate, a dreadful poiſon ; that from liquids 
a ſolid, and from ſolids a liquid; from colourleſs, a 
coloured body; from coloured bodies, colourleſs 
ones; from inodorous, odorous ones, and vice verſa 
may be formed. In a word, the properties of a a 
compound body, by analogy, teach us nothing cer- 
tain reſpecting the properties of its conſtituent parts: 
and two bodies, which combine, on account of their 
chemical affinity, form a new body, the properties 
of which have no ſimilarity with the properties of 


the bodies combined, but are oftentimes entirely dif- 
ferent. 1 155 


d XxX. When two bodies only enter into che- 
mical union, the affinity, which was the cauſe of 
it, is termed fimple, or ſingle eleQive attraction. But 
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if three or more bodies, on account of their mutual 
affinity, unite, and form one homogeneous body; 
then the affinity is termed compound, or double elective 
Attraction. Thus the ſolution of ſugar in water is 
produced by ſimple affinity, becauſe theſe are but 
two bodies; but if you add ſpirits of wine, theſe 
three bodies will form a homogeneous liquid by com- 
pound affinity. Simple affinity, in the ſtricteſt ſenſe, 
occurs but rarely; for bodies are generally compoſed 
of more than two parts. 


-$ XXXI. During ſolution, the elementary parti- 
cles of bodies only mutually att upon each other, 
and every individual particle acts with the ſame force. 
Hence it is evident, that, after combination has taken 
Place, the conſtituent parts of the new compound are 
tf i equally diſtributed throughout the whole body, 
that, if the ſmalleſt particle were ſeparated by mecha- 
vical means, we ſhould find that the proportion of 
its component parts is preciſely the ſame as that of 
the whole maſs. Thus, when we know that in the. 
ſaturated ſolution, ( XIX) 100 grains of nitric acid 
diflolve 96 grains of lime, we conclude, that in any 
part, even in the minuteſt drop of this compound 
liquid, the proportion of the nitric acid to the lime 
is as 100 tg. 6. 


g XXXII. The knowledge of this law of ſolu- 
tions is, indeed, of the higheſt importance, becauſe 
thoſe experiments are chiefly founded upon it which 
we inſtitute for the purpole of inveſtigating the nature 
of bodies, For, if, on examining the ſmalleſt quantity 


of any maſs, we determine the proportion of its com- 
ponent parts, we have every right to conclude, from 
a knowledge of that law, that the proportion of thoſe 
parts is the ſame throughout the whole maſs. The 
confidence which we put in the value of coin reſts 
entirely upon it, as we are aſſured, that, when two 
metals are chemically combined, in certain propor- 
tions, the ſame proportion is obſerved in the minuteſt 
parts which can be ſeparated from the maſs, and, con- 
| ſequently, that in the ſmalleſt coin there is the ſame 
proportion of gold, or lilver, as in the maſs of which | 
it forms a part. v4 Ws, 


II. OF CHEMICAL: AFFINITIES. 


S XXXIII. Although the obſervations hitherto 
made are highly valuable, as they lead us, in a great 
meaſure, to a true knowledge of the chemical com- 
poſition of bodies, yet there remains another. moſt _ 
important conſideration, which is the baſis of our 
ſcience, and without which it could not exiſt ; that is, 


though there may be a chemical affinity between 


almost all bodies, yet the tendency which they 
have to enter into combinations is in ſome bodies 
ſtronger, in others weaker ; and, conſequently, there 


are various degrees of affinity. For inſtance, A has 


an affinity for B, and has, likewiſe, an affinity for C; 
but the power by which A attrafts B may be either 
greater or leſs than that with which it attraQts. C, and 
for this reaſon A is ſaid to have a greater or leſs afl 
n 9 


9 N © 
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g XXXIV. From che various degrees of affinity 
of bodies it naturally follows, that, if to two bodies, 
already chemically united, a third be added, whoſe 
affinity for one of them is greater than that of the 
two bodies for each other, then. their union is diſ- 
ſolved, and the body recently added, by expelling 
one of the components, produces à new body with 
the other. If pure pot-aſh, for inſtance, be added 
to à combination of the nitric acid and lime, the 
union which exiſted between theſe two bodies will 
ceaſe, becauſe the pot-aſh combines with the nitric 
acid, and the lime, being diſengaged, is precipitated. 
The reaſon is, that the nitric acid has a greater affi- 
nity for the pot-aſh'than for the lime, therefore it 
deſerts the lime to e with the pot-aſh. 


g XXXV. In this laſt experiment, the body Which 
has been expelled, by the intervention of a third, is 
precipitated, that is, it falls to the bottom of the 
veſſel containing the ſolution. This, however, 1s not 
always the caſe, for it frequently happens that the 
body expelled is diſfipated in the form of an aerial 
fluid; thus, on combining carbonate of pot-aſh, which 
conſiſts of pure pot-aſh and carbonic acid, with the 
nitric acid, the carbonic acid paſſes into the air in 
che ſtate of gaz, becauſe the nitric acid has a greater 
affinity for the pure pot-aſh than for the carbonic 5 
acid. The rapid formation of bubbles, on this occa- 
ſion, cauſed by the ſudden diſengagement of the car- 
bonic acid, is termed efferveſcence; and thus the, car- 
bonate of pot- aſh 1 is ſaid to cltervelce with acids, 


N 19 
XXXVI. This mode of proceeding, to diſ- 
ſolve the union of two bodies by the addition of a 
third, which has a greater affinity with one of them, 
is that which is generally employed by Chemiſts in 
their analyſes: from which we may in. „ how ex- 
tremely important it is, to thoſe who wiſh to obtain a 
knowledge of the ſcience, to be acquainted with the 
different degrees of affinity of all bodies. In a word, 
one may ſafely affert, that the whole of the ſcience a 
conſiſts in a ee, o 29505 facts. | 


$ XXXVIL Stahl firſt more „ 080 
dered this property of bodies, and furniſhed us with 
the happy idea of degrees of affinity, which others 
bave ſucceſſively extended. Geoffroy, in 1718, 
made the firſt attempt to collect all the faQs, 
known on that head, and to arrange them, for the 
ſake of greater con veniency, in a table, which he 
denominated a table of affinities. In this table, all 
known bodies, repreſented by peculiar ſigns, are 
ranked in that order in which, on account of their 
greater or leſs affinity, they tend to combine; ſo that, 
whenever we wiſh to decompoſe a compound ſub- 
ſtance, we may readily know, by means of this table, 
what bodies have a greater affinity with one of its 
component parts than the elementary parts of that 
ſubſtance have with each other, and conſequently 
' which may decompound 5 


d XX XVIIL Chemiſts "ra afterwards enlarged _ 
and corretted this table by innumerable experiments, 
and, among others, two celebrated men, Cen. of 
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Frey berg, and Bergmann, deſerve particular notice. 
The former not only enlarged this table by a great 
many operoſe experiments, but likewiſe added a new 
column for thoſe bodies which were proved to have 
no affinity with each other. The latter endeavoured 


to advance the chemical table, already greatly im- 
proved, to a ſtate of perfection, by the various diſ- 


coveries of the moderns. He alſo diſtinguiſhed the 
affinities of thoſe bodies which are ſoluble in the 
moiſt way, from thoſe which are ſoluble in the dry 
way, and, for this reaſon, his table comprehends two 
diviſions. It contains fifty compartments, in which 
the bodies are ranged after Geoffroy's method; that 
is, bodies which have the greateſt affinity with the 
body at the head occupy the next compartment. 


This mode is reverſed in Gellert's table. 


'$ XXXIX. If a body, conſiſting of two compo- 
nent parts, be decompounded on the approach of a 
third, which has a greater affinity with one of thoſe 
component parts than with the other, then the de- 
compoſition is termed, decompoſition by ſimple affinity. 


This was the caſe in the examples ( XX XIV. and 


CXXXV.) where the lime was ſeparated from the 
nitric acid by pot-aſh, and the carbonic acid from the 
pot-aſh by the nitric acid; for, in both theſe caſes, the 
decompoſition was ſolely effected by the affinity of the 
approaching body with one of the component parts. 

$ XL. But, if two bodies, each conſiſting of two 
elementary pacts, come into contact, and be decom- 
poſed, fo that their elements become reciprocally 
united, and produce two new compound bodies, the 


o I 


Fe” ; 


decompoſition is then termed decompoſition by double 
affinity. For inſtance ; if we add common ſalt, which 
conſiſts of the muriatic acid and ſoda, to nitrate of fil. 
ver, which is compoſed of nitric acid and ſilver, theſe 
two bodies will be decompounded, for the nitric acid 
unites with the ſoda, and the ſilver with the muriatic 
acid, and thus we obtain two new bodies. The com- 
mon ſalt and nitrate of ſilver, therefore, mutually: de: 
compoſe each other by double . 


XII. The cauſe of this e is dale 
ſame as that of decompoſition by ſimple affinity, 
except that, in this caſe, the affinities of all the four 
component parts are to be conſidered. Thoſe two 
bodies are decompounded, becauſe the ſum of the 

affinities of the parts of one body, with thoſe of tie 
other, is greater than the ſum of the affinities which 
the parts of each reſpeQive body have with each. 
other. The former are denominated divellent, and 
the latter quieſcent affinities. If, therefore, the ſum 
of the divellent affinities of the bodies be greater 
than the ſum of the quieſcent affinities, a decompoli- 
tion is effected; on the contrary, if the quieſcent 


affinities be greater than the divellent, the bodies re- 
main in the ſame ſtate. | 


XLII. As all poſſible caſes may be referred to 
theſe two kinds of decompoſition by affinity, it is 
unneceſſary to treat of thoſe numerous claſlifications 
of affinities which ſome chemiſts have propoſed, and 
which can anſwer no other purpoſe: than to charge 
the ; with an uſeleſs nomenclature. Of this 


bo.” 
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kind are the terms appropriate affinity, preparative 

affinity, 8c. both of which may be eaſily explained, 
ſince every compound body poſſeſles a diſtinct ſcale 

of affinity, and which is oftentimes very different 
from that of the affinities of its component parts. 


1 


»$-XLIIL. Although tables of affinities furniſh us 
with. a ſcale of the degrees of affinity between diffe- 
rent bodies, yet we were not able to expreſs the pro- 
portion of thoſe degrees by numbers, till the cele- 
brated Kirwan took the ſubjett in hand, and treated 
it with that ingenuity and method ſo pecuhar to him- 
ſelf. | Whilſt he was engaged in various experiments, 
to determine the different points of ſaturation in diffe- 
rent bodies, he made a molt valuable diſcovery, viz. 
that the points of ſaturation are preciſely as the de- 
grees of affinity. Thus, if a certain quantity of A 
can diſſolve two parts of B, and four parts of C, 
the affinity which A has with B and with C will be 
exactly as the quantities which A can diffolve of B 
and of C, namely, as 2 to 4. For inſtance, 100 
grains of nitric acid require for complete ſaturation 
96 grains of lime, but 100 grains -of the ſame acid 
diffolve 215 grains of pot-aſh ; therefore, according 
to Kirwan, the affinity of the nitric acid with the 
lime is- to the affinity of the nitric acid with the pot- 
alh as 96 : 215. 


— 


$ XLIV. Since the quantities which any body 
can diſſolve of two other different bodies, with which 
it has an affinity, are in an inverle ratio of the quan- 
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tities which thoſe twp bodies can take up of the fixſt, 
this law of Kirwan may be explained in two ways: 
I. The quantities of two bodies, yhich can be 
diſſolved by a given quantity of a third, are to each 
other as the affinities of thoſe two bodies to the third. 
2. The quantities of a body, which can be diſſolyed 
in equal quantities of two other different bodies, are 
to each other in an inverſe ratio of the affinities of _ 
the firſt body with the two laſt. 
Moreover, the truth of this poſition is not only 
proved by experiments, but may be alſo deduced 
ſrom the former poſition, and demonſtrated mathe- 
matically. 


I XLV. As the affinity of bodies is always deter- 
. mined by acids, in the moiſt way, Kirwan, therefore, 
to expreſs himſelf more generally, indicates the de- 
gree of affinity of a body with an acid, by the quan- 
tity of that body which is diſſolved in 100 parts of 
any given acid. Thus, according to him, the affinity 
of lime with nitric acid is 96, the affinity of pot- aſh 
with that acid 215, the afiinity of lime with the ſul- 
phuric acid 110, and ſo on. In this manner he de- 
_ termined, by numerous and elaborate experiments, 
in reſpett to acids, by the moiſt way, the points of 
ſaturation of different bodies, and expreſſed their 
affinities by numbers. 


S XLVI. From this proportionate determination 
of the degrees of affinity, we frequently know, with- 
out having recourſe to progreſſive experiments, whe- 
| ther or not certain bodies be capable of decompoſing 
4 


„ | 

this or that compound ſubſtance. For example, take 
a body compoſed of the nitric acid and lime; we 
know that the affinity between thoſe two bodies is 
as 96; but we alſo know, that the affinity between 
nitric acid and pot aſh is as 215. Therefore, we may 


infer, that pot-aſh will decompoſe how compound 
ſubſtance. 


9 XLVII. For the ſake of greater - .perſphinity, 
| ſuch decompoſition may be expreſſed, according to 
Bergmann, in the following manner: 


nitre 
1 85 3 
nitrate nitric acid 21 15 potaſh 
of = 
lime Clime 5 ; 
2157196. 


5 XLVIII. And thus, alſo, the decompoſition of 
ſal ammoniac, by means of lime: 


4 o 


Gal ammoniac 
ammoniac EO. IE, 
muriatic acid 89 lime 
C e 3 
muriate of lime 
89779. 


F XLIX. But if the divellent affinity be leſs than 
the quieſcent, no decompoſition is effected, as, for 
inſtance, when copper is added to ſulphate of iron: 


1 
by 


r 


* 
1 
1 N 3 * 


5 os epa acid 260 SO 6 
"OF 270 
iron Liron 


260+ rl 


$1 L. The utility of ln affinities by numbers 
is ſtill farther elucidated in decompoſition by double 


affinity; for we can now clearly define and compare 


the ſums of the divellent and quieſcent affinities, as 


in the reciprocal decompoſition of nitrate of blvers 
and muriate of ſoda: 


nitrate of ſoda | 
Fi 


muriate Fſoda 5 165 nitric acid nitrate 
. | 375 of 
ſoda Cmuriatic acid 420 hlver - filver_ 
2 3 | 
— 
muriate of ſilver 1 
5857533. 


$ LI. Although the utility of this method be ob- 
vious, yet it is much leſs prevalent than might be 
wiſhed, becauſe the degrees of affinity of many ſub- 
ſtances, analyzed in the moiſt way, are not yet deter- 
mined with ſufficient accuracy, and little has been 
done upon this principle in the ary Way. 
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III. or CALORIC, OR THE MATTER 
1 OF HEAT. 


F111. „ "IG formerly differed in opinion 


: reſpecting the caules of thoſe phenomena, known by 
te terms beat, AER, 


many who conſidered them merely as the effect of the 
mechanical changes of bodies. At preſent, however, 
it is almoſt unanimouſly agreed, that theſe effects are 
produced by a peculiar matter which has received the 


cold; and there were 


name of caloric, and which, in general, enables us 
to explain thoſe appearances fully, and in a lauafac- 


tory manner. 


| W—_—— $111. Caloric is an impenetrable fluid, highly 


elaſtic, and fo very ſubtle that its gravity bas not yet 
been aſcertained. 


LIV. It is diffuſed through all natural bodies, 


with which it is more or leſs combined, according 


as their affinities for it are greater or leſs. . We are 
not acquainted with any body that does not enter into 


combination with it; nor any, from which the utmoſt 
endeavours could entirely ſeparate it; and caloric, 
therefore, is not to be had in a pure ſtate in nature; 


nor can chemiltry, in the ſtricteſt ſenſe, exhibit any ſub- 


ſtance perfectly ſimple. Hence, Chemiſts, when men- 


tioning the conſtituent parts of bodies, pay no regard 


to the preſence of caloric, but conſider it as under- 
ſtood of courſe. 


: — 
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F$ LV. All FEI therefore, are ah com- 
bined with a certain portion of caloric; or, to expreſs 

it in other words, the molecules of every, ſubſtance 

are intermixed in an uniform proportion with the 

particles of caloric, and kept apart by them. Hence 

the elementary particles of bodies do not, in fast, 

touch each other; and this is manifeſt from the pro- 


perty which all bodies poſſeſs, of being contratted 
into a leſſer volume when deprived of heat. 


6 LVI. Caloric, being a fubſtance perfectly elaſtic, 
whoſe component particles would expand in infini- 
tum if not impeded, all bodies combined with them 
ought likewiſe to expand in infinitum, if there exiſted 
no power which acted in direct oppoſition to its elaſ- 
ticity. This power is the mutual attrattion of the 
particles, or coheſion. All material bodies, therefore, 
are continually acted upon by two powers, which 

tend more or lels to equipoiſe each other; one cauſes 
the particies of bodics to recede from each other, and 
by the other they tend to approximate. 


ds LVII. The proportion of each of theſe powers 

_ determines the exterior form of bodies. If coheſion 
predominate, then the bodies are ſolid; but, if this 
power be overcome, then the particles, are further 
removed, and their volumeis proportionally increaſed. 

Finally, if caloric predominate to ſuch a degree, 
that the particles of bodies are placed out of the 
ſphere of their reciprocal attraQion, they loſe their 

aggregation, and appear no longer in the form of 
3 but become liquid or eee Ne 


the two already mentioned, bodies would not remain 


of the atmoſphere, without which there would be no 


with caloric, may exiſt 1 in three different ſtates, which 


theory of which 1s clear from what has been advanced. 


. Tufficient to remove the elementary particles of the 
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FS LVIII. But, if there exiſted no other power but 


liquid; for, on increaſing the heat, they would im- 
mediately paſs from the ſolid to the æriform or ga- 
zeous ſtate. But there is a third power, which, by 
atting at the ſame time, preſerves them in an inter 
mediate or liquid ſtate. This power is the preſſure 


liquid in nature, for all bodies would be either ſolid 
or æriform. 


$ LIX. Hence all bodies, from their combination 


reſult from : 
1. The power of letraftion by which bodies cohere. 
2. The quantity of caloric with which the ſub- 
ſtance is combined. 
3. The N or leſs b of is atmoſphere. 


LX. The means by which a lid body may be 
changed into a liquid are, therefore: 
1. A combination with a new and ſufficient quan- 
tity of caloric, and | 

2. An union with another body already liquid. 

The operation by which a body is rendered liquid, 
according to the firſt method, is termed fuſion, the 


In the ſecond caſe, a body becomes liquid, if the 
quantity of caloric, in the liquid body added, be 


new compound, to ſuch a diſtance as will diminiſh 
their coheſion as far as neceſſary, 


29 5 
S LXI. A liquid body is rendered ſolid, 

1. By the loſs of a portion of its caloric. 

2. By combining it with another ſolid body. 

In the former caſe, a body parts with that portion of 
caloric whereby it overcame the fepelling force of the 
molecules, which now approach nearer to each 
other; ſo that they are again acted upon by coheſion. 
This change of bodies is termed congelation. In the 
latter caſe, the compound body becomes folid, if the 
caloric, preſent in the liquid, be not ſufficient to pre- 
vent the attrattion of the conſtituent particles of the 


new body, ſo as to caule it to > be acted upon by co- 
heſion. | 


$ LXII. A liquid is changed into the ſtate of gaz, 

1. By being combined with a quantity of caloric 

_ ſufficient to equipoile the preſſure of the atmoſphere. 

2. If the preſſure of the atmoſphere be either ſuffi- 
ciently diminiſhed, or totally remove. 


8 LXIII. A gaz becomes liquid, 

1. By the loſs of that ſuperabundant portion of 
_ caloric which reſiſted the preſſure of the atmoſphere. | 
2. By ſufficiently increaſing that preſſure. 


J LXIV. Hence, i in every elaſtic fluid, two princi- 
pal objects are to be conſidered: firſt, the caloric 
which gives it its exterior form, viz. that of gaz.— 
Secondly, the body diflolved by the caloric, and by 
which the peculiar chemical properties of the gaz are 
determined. This latter is generally termed the baſis, 


which we muſt be cautious not to confound with the | 


gan itſelf. 
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LX. Caloric continually tends to form an equi- 
librium. Hence it is, that, if two bodies of the ſame na- 
ture, for inſtance, two pieees of the ſame metal, be un- 
equally heated; or combined with different portions of 


caloric, and brought into contact with each other, the 


caloric equally diffuſes itſelf throughout the two bodies 
and the quantities of caloric, in each body, will bear the 
mane e to a Gee as the maſſes themſelves. 


LXVI But, ſuppoſing hb two bodies to be of a 
different kind, in that caſe, though the caloric would 


alſo form an equilibrium, and each body would in- 
dicate the: ſame temperature to the thermometer, yet 
the proportions of caloric in each body, will not be 
as the maſſes, but will vary according as the bodies 


| differ. 


© $LXVII. This property of bodies, to require 
different quantities of caloric to indicate the ſame 
temperature to the thermometer, was termed by Dr. 
Black, the capacity of a body for heat ; but the quan- 
nty of caloric itſelf he called ſpecific heat. The 
cauſe of this phenomenon ariſes from the- different 
degrees of affinity which different bodies poſſeſs for 
caloric, and from which the capacities, and various 


points of ſaturation, of different bodies may be eſti. 


mated. 


CO 
- 


r vn II. When any body is in equilibrio with 


the bodies which ſurround it, with reſpe& to its ca- 


toric, that quantity which it contains is not percep- 


üble by any external ſign or organ of ſenſe, and 


4a -  &A; u au 
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is termed combined caloric, or, , according to Black, | 
latent heat. 


0 LXIX, But, if 15 4 U from any hdd be 
forced, in ſome degree, to quit a body, and to combine 
with thoſe that ſurround it, then ſuch caloric is ſaid 


to be free or ſenſible until the equitibriutts is re- 
r ge 


LXX. It is this caloric in a free tate which Wi 
upon our organs, and excites that ſenſation which 
we term warmth ; and it is this alone which we can 
aſcertain by the thermometer. The temperature of a - 
body is, therefore, the termination of the rarefaQion 
of the mercury, at the inſtant when its caloric has 
eſtabliſhed an equilibrium with that of the body. 


$ LXXI. The equilibrium of caloric is deſtroyed 
by the following cauſes : 

1. A change of the capacities in bodies by chemi- 
cal analyſis or ſyntheſis. | 

2. External mechanical preſſure. 

As to the former, the reaſon of the ſcparation'c or 
addition of caloric is to be fought for from the ge- 
neral laws of chemical compoſition already men- 
tioned,, viz. that a compound body. poſſeſſes pro- 
perties different from its conſtituent parts. Hence 
the capacity of the compound body is not always a 
mean between the ſum of the capacities of its con- 
ſtituent parts, but is oftentimes greater or leſs; and, 
on account of this greater or leſs capacity of a com- 


pound body, caloric, at the moment the conſtituent 
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parts unite, is either expelled or attrafted from ſur- 
rounding bodies. In the former caſe, the tempera- 


ture of the ſurrounding bodies is increaſcd, in the 
Later it is diminiſhed. 


1 C LXXII. When a body, whoſe temperature 
has been determined, comes into contact with ſeverab 
other bodies of lower temperatures, then the caloric 
endeavours to form an equilibrium; and that of the 
firſt body, becauſe it is this eſpecially, which cauſes 
a change in the equilibrium, diffuſes itſelf throughout 
the ſecond, and from thence throughout the third, 
and fo in ſucceſſion till all their temperatures be 
equal. The intermediate bodies, through which 
: caloric permeates, are called conduttors of heat, and, 
as they convey it more or leſs quickly, they are faid 
to be good or bad conduttors. 


$LXXIII. All bodies poſſeſs the property of 
communicating caloric, but according to different 
degrees, being hence termed good or bad conduttors. 
Hitherto we know of but one exception, which is 
in congealed water or ice. This body imbibes all 
te caloric which it receives from other bodies; nor 
does it communicate the leaſt quantity to ſuch as lie 
contiguous to it, until the quantity of caloric it has 
' abſorbed has rendered it liquid. The water produced 
follows again the general law, and becomes a con-. 
 duttor of heat. | 


- {LXXIV. Therefore, if a body of a certain 
temperature be brought into contact with ice, it will 
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WW impart to the ice its own caloric, till it has deſcended 
= to the temperature of the ice itſelf; and we ſhall ſee 
= that only as much of the ice returns to the ſtate of 
water as the caloric, which it had imbibed, could 
liquify. This, however, is that portion of caloric 
which had raiſed the body from the temperature of 


N the ice to that which it poſſeſſed previous to the 
5 experiment, and which we have denominated ſpecific 
0 heat. Moreover, ſince equal quantities of caloric 
a ought to liquify equal quantities of ice, it follows, 
t that the ſpecific heat of bodies, under like circum- 


ſtances, is in a direct ratio of the quantities of ice 
| which they can liquify when brought into contakt. 


$LXXV. From the foregoing obſervations we 
may draw the following concluſions: 
1. If equal quantities of the ſame body, at the 
ſame temperature, come ſeverally into contact with 
ice, then equal quantities of ice will be changed into 
the liquid ſtate of water, and ſuch bodies will deſcend 
to the temperature of the ice. 
2. If unequal quantities of the ſame body be 
treated in a ſimilar manner, then the quantities of the 
ice liquified will be in a direct ratio of the quantities 
of the body. | 

3. But, if equal quantities of different bodies be 
treated in this way, then the quantities of the ice 
liquified will be in a direct ratio of the quantities of 
caloric which thoſe bodies fave loſt, or, in other 
words, they will be in a direct ratio of the quanti- 
ties of caloric which cauſed thoſe bodies to aſcend 
from the temperature of the ice to that which they 
'D 


34. 
poſſeſſed at the beginning of the experiment, and, 
therefore, as the maſles of the bodies were equal, 
they will be in a dirett ratio of their ſpecific heat, 
and in a direct ratio of their own capacities for ca- 
loric. „ 

Theſe experiments not only demonſtrate, that dif- 
ferent bodies, in reality, poſſeſs different capacities 
for caloric ; but they likewiſe ſhew us the means by 
which we are enabled to meaſure the relative quan- 
tities which they contain. 
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$ LXXVI. Heat and cold, therefore, with re- 
ſpe& to our ſenſes, are diſtinguiſhed by thoſe percep- 
tions which are the effect either of an augmentation, 
or diminution of caloric, in the animal body, when- 
ever we approach an object whoſe temperature is 
either higher or lower than that which we ourſelves 
poſſeſs. But, ſince this and all other corporeal ſen- 
ſations depend, in a great meaſure, upon habit and 
education, it acts more or leſs ſtrongly in different 
perſons, either from cauſes not yet ſufficiently aſcer- 
tained, or, becauſe ſimilar ſenſations had been felt 
before. The ſenſation of heat and cold is not, there- 
fore, always a juſt criterion of the true ſtate of a 

body as to temperature. 
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$LXXVII. Whenever the degree of tempera- 
ture is ſo high as to excite in us a ſenſation of pain, 
we term it hot. A body is faid to be of a white 
heat, when taloric and. light is rapidly diſengaged, 
and the temperature of ſuch body is that of can- 
deſcence. A gazeous body, when ignited, produces 
8 N e 
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Incandeſcence and flame, therefore, are obſerved 
in the rapid diſengagement of caloric and light. The 


. firſt effect of this diſengagement is inflammation); and 


theſe phenomena, taken colleQively, excite in us 
that idea which is expreſſed by the word fire, 


| 0 LXXVI . Among the various ſtates of heat, 
it is neceſſary that we ſhould conſider caloric in two 


points of view. —Firſt, as it elevates bodies above 


the temperature of the ſurrounding medium, where 
it is known by the term ſenſible heat, and which we 


can meaſure either by a common thermometor or 


by Wedgwood's pyrometer. Secondly, the whole 
quantity of caloric exiſting in a body in chemical 
union, where it is known by the term abſolute heat, 


the quantity of which is aſcertained by the calori- 
miter of La Place. 


$1 Lx XIX. From the principal laws which caloric 
follows in its combination with other bodies, and 


from the properties already recited, many phenomena 


may be explained which occur in the chemical ſolu- 


tion of bodies, and in which caloric 1s the Primer 
agent. Thus: | 


1. Why two ſolid bodies cannot 88 diſſolve 
each other; and why it is neceſſary, for that pur- 


Poſe, that one of them, at leaſt, ſhould be In a 
5 ſtate. | 


2. Why, in moſt combinations of ſolids with 
fs caloric promotes ſolution, 
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3. Why the contrary happens in ſolutions of a ri 
form bodies in liquids. 


4. Why the combination of two ſolid or two fluid 
bodies, or the combination of one fluid with one 
ſolid, produces a body which is either ſolid or fluid. 

5. What phenomena ought to be produced as 
to volume, ſpecific gravity, and temperatures. 


FLXXX. In the chemical combination of bodies, 
however, there occurs another phenomenon of con- 
ſiderable importance, which, though it certainly de- 
pends upon caloric, yet, in the preſent ſtate of 
chemiſtry, we are not ſufficiently acquainted with its 
theory: this is, that the affinity of bodies is greater 
or leſs after their 0g, Crore have . been in- 
creaſed or diminiſned. 


$LXXXI. Bodies frequently loſe their affinity 
in an increaſed temperature, and are decompounded ; 
and this phenomenon unfolds the theory of many 
decompoſitions, which are effected by the aid of diſ- 
tillation alone. 


IV. OF THE MATTER OF LIGHT. 


8 LXXXII. Though Philoſophers are already, in 
a great meaſure, acquainted with the phyſical pro- 
perties of light and the laws by which it a&s, yet 

our knowledge, reſpecting its chemical properties 
and compoſition, is ſtill very limited, and our whole 
ſcience, on this ſubjeA, conſiſts merely in the know- 
ledge of a few fas. 
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{ IXxXxIII. Neventheleſs it can be proved by 


experiments, that the matter of light is a fluid of 
a peculiar kind, impenetrable and elaſtic z that 
its gravity, like that of caloric, is not aſcertainable 
by experiments; that, in common with all other 
fluids, it poſſeſſes chemical affinities, by which it 


combines with different ſubſtances, and ſolves com- 
pounds, and that it is itlelf ſeparated from its combi- 


nation. 


F LXXXIV. The moſt remarkable change pro- 
duced in bodies, in conſequence of their combining 
with the matter of light, is that of colour; and it is 
highly probable, that this external property of bodies 
is chiefly owing to that ſubſtance. 


LXXXV. The action of the matter of light is 
- - moſt conſpicuous upon organized bodies, which are 
not matured without its influence; and it is allo cer- 
tain, that plants derive from light their green colour, 


$ LXXXVI. Bodies which produce light, though 
their temperature be not increaſed, are termed phoſ- 
phoreſcent. Several do not obtain this property 
but when expoſed to light for a conſiderable time, 
and loſe it again by degrees, when removed into the 


dark. 


{ LXXXVII. The following queries remain to 


be ſolved reſpecting the matter of light: 


1. Is the matter of 157 a 1 or cane 
body? | | 
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2. In the firſt caſe, is it a body exiſting per ſe oi or 
is it always a conſtituent part of caloric ? 


3. In the latter caſe, is caloric a conſtituent part 


of ofight 7 


4. In either caſe, how far does its co-operation and 
influence extend in producing the phenomena of 
heat? 7 N 


V. OF THE ATMOSPHERE. We 


$ LXXXVIIL. That gazeous or æriform fluid, 
which every where inveſts the ſurface of our globe, 


in which all bodies, exiſting upon that ſurface, are 


immerſed, and which occupies and fills the interme- 
diate ſpaces, has, by the Philoſophers of every age, 
been termed the atmoſphere. 


S LXXXIX. Philoſophers, for centuries paſt, had 
made the atmoſphere an objett of their inquiry ; and 
molt of its phyſical properties have been long ago 
aſcertained: they had noticed its tranſparency and 
colour, and had aſcertained its denlity, elaſticity, 
and gravity. But it is only of late that this. fluid, 
which by the name of air was formerly claſſed 
among the elements, has been chemically reſolved 
and ſeparated into its conſtituent parts. The atmoſ- 


phere, therefore, comprehends a part of chemiſtry, 


and as ſuch merits our rama attention. 


1 X6, Sine the atmoſphere ought to be confi. 
dered as the univerſal laboratory of nature, in 


89 
which all the chemical changes of bodies, upon the 
ſurface of the earth, are effected, and in which all 
bodies reduced to the ſtate of gaz, in conſequence 
of ſuch changes, are diffuſed, we readily conclude, 
that the air of the atmoſphere is a very compound 
body. From its chemical decompoſition, however, it 


is evident, that moſt of thoſe bodies which we meet 


| with in it are merely adventitious, and variable ac- 
| cording to circumſtances, and that the atmoſphere 
conſiſts, properly, of a very few principles, in which 
the reſt are diſſolved, as in a common menſtruum. 
Hence it is neceſſary that we ſhould firſt obtain a 
knowledge of the true ee parts of the atmoſ- 
phere. 


$ XCI. Let a ſmall portion of mercury be intro- 
duced into a glaſs retort, placed in a fſand-bath, 
and its orifice connected by a glaſs-tube, with a re- 
ceiver in the hydropneumatic apparatus. The water 
in the receiver is now raiſed to the height of the 
water contained in the apparatus, and the bath gra- 
dually heated till the mercury nearly boils. 

The air of the retort, as well as that of the receiver, 
will be at firſt ſomewhat rarified by the effe& of 
heat, and the water, contained in the receiver, will be 
conſequently depreſſed, but the volume of air will 
ſoon afterwards decreaſe, and the water will again 
aſcend. The mercury alſo, which at firſt exhibits _ 
no material change, begins then to loſe, in ſome 
meaſure, its fluidity and metallic ſplendour, and be- 
comes a reddiſh ſcaly powder. 
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40 
$XCIL. Aſter this operation has been continued 


till neither the air ſuffers a further diminution, nor the 


mercury is longer changed into ſuch powder, which ge- 
nerally happens in about ten or twelve days, we then 

1. That the air of the receiver has loſt about 
one-fifth part of its volume, and that the remainder 
is not fo fit for ſupporting flame, or n 
animal reſpiration, as before: 

2. That the mercury, changed into ſuch red 
powder, is conſiderably augmented in weight; but that 
the ſpecific gravity of ſuch powder is leſs than that of 


the mercury. 


$ XCIII. The powder thus obtained, being ſepa- 
rated from the pure mercury which ſtill adheres. 
to it, is put into a glaſs retort, the orifice of which 
is attached to Woulfe's apparatus. The retort is now 
expoſed to a gentle heat, which is gradually in- 
creaſed. At firſt the colour of the powder is con- 
ſiderably heightened; but afterwards it entirely diſ- 
appears, and we obtain the pure metal, and a conſi- 
derable quantity of an æriform fluid. 


XCIV. The weight of the mercury, thus acquired, 
will be leſs than that of the calx employed ; but this 
deficiency is preciſely equal to the weight of the 


Kriform fluid obtained. This gaz is even more fit 


for the reſpiration of animals and the ſupport of 
flame than atmoſpheric air itſelf. 


Xcv. By attentively conſidering theſe experi- 


ments, it appears: 


41 | 
1. That in the former operation the atmoſphere 
has been decompounded ; that one part has com- 
bined with the mercury, and changed it into a red 
powder, termed calx of mercury ; and that the other 
part remains unchanged. 
- 2. That, in the latter experiment, a greater ae 
of heat having been applied, that part of the atmoſ- 
phere combined with the mercury is again ſeparated, 
and both the gaz and the mercury are obtained in a 
pure ſtate. | 


$ XCVI. As, from the combination of theſe two 
gaꝛxes, we obtain the former air, we have reaſon to 
| conclude, that the atmoſphere conſiſts of two gazes, 
of which one is very fit for ſupporting flame and 
animal reſpiration, the other not at all. | 


$ XCVII. Each of theſe gazes is compoſed of ca- 
loric and a peculiar body, which conſtitutes its baſis. 
But Chemiſts have not hitherto been able to obtain 
thoſe two baſes in a ſtate of purity, nor to effeR their 
further decompoſition, for which reaſon they have 
been conſidered as ſimple bodies: and, as they were 
before unknown, it became neceſſary to diſtinguiſh 
them by new terms. Thus the reſpirable part of the 
atmoſphere has been called oxygen, and the un- 
reſpirable part azot, or nitrogen, and the gazes, 
formed of theſe baſes and caloric, have been termed 
oxygen gaz and nitrogen gaz. 


F XCVIIL. As the gazeous ſtate of theſe bodies 
is the fimpleſt ſtate in which they occur, we ſhall . 


42 


examine them in that ſtate, and firſt of all proceed 
to treat of the moſt remarkable properties of oxygen 
842. | | 


F XCIX. The atmoſphere. contains oxygen gaz in 
a proportion of 27 : 100. Its ſpecific gravity, to that 
of common air, is as 1103 : 1000. A cubic inch 
weighs o, 50694 of a grain. Water diſſolves but a 
ſmall quantity of it,-and does not from thence ſuffer 
any change. 
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C. Oxygen gaz is decompoſed by metals, and 
ſome other bodies, at a higher or lower temperature. 
They combine with its baſis or oxygen, and form 
various compounds, the caloric, being at the ſame 
time diſengaged, paſſes off in the ſtate of ſenſible heat. 
The operation by which this is effected is termed 


oxidation; and the compound bodies, thus obtained, 
are called oxides. 
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Cl. 3 if the decompoſition be rapidly effected, 
and the quantity of caloric diſengaged, ſufficient to 
raiſe the temperature of the bodies to ignition, the 
proceſs is then termed combuſtion; or, if the bodies 
be metals, calcination. Thoſe bodies, which, on 
account of their affinity with oxygen, are capable of 


burning, are ſaid to be combuſtible bodies. 
: Þ 4 | 
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$ CII. There are but few caſes where the mere 
contact of a body with oxygen gaz is ſufficient to 
PIPguce combuſtion; for we are 3 obliged 
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may begin their mutual action, which action is ſpon- 
taneouſly continued. Incipient combuſtion is termed 
accenſion, and bodies, which accend in the common 
temperature of che atmoſphere, are called pyrophori. 


{ CIII. As bodies do not burn in atmoſpheric 
air but on account of the oxygen gaz contained in it, 
it follows, that the atmoſphere muſt be neceſſarily 
reſolved into its conſtituent parts, whenever combuſ- 
tion, or oxidation, takes place. The baſis of the 
oxygen gaz combines with the body in combuſtion, 
and has its caloric diſengaged; and.the nitrogen gaz 
is left in the atmoſphere unchanged. Beſides, as com- 
buſtion goes on more rapidly when many points of 
the combuſtible body come into contact with the 
oxygen gas, it is obvious why a body burns ſo ra- 


pidly in pure oxygen gaz, and why agitation promotes 
combuſtion in common air. 


s CIV. 8 gaz is properly that part of the 
atmoſphere which promotes animal reſpiration. Du- 
ring this function, the oxygen gaz is reſolved into 
its conſtituent parts, The oxygen partly combines 
with the blood in the lungs, and gives it its vermil- 
lion colour, and partly with the carbon and hydro- 
gen diſengaged from the ſame blood, thus  genera- 
ting carbonic acid and water. At the ſame time, the 
caloric, which is ſet at liberty, combines with the 
blood, and quickly diffuſes itſelf throughout the 
animal body, producing in it that temperature, 
termed animal heat. The water, the carbonic acid, 
the nitrogen gaz inſpired, and the ſuperabundant 


oxygen gaz, are at the ſame time expired from ho 
_ lungs. has 


% 
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 $ CV. From which it is evident: 

1. Why an animal, confined in oxygen gaz, lives 
four or five times longer, than if confined in the ſame 
quantity of atmoſpheric air; and why, in each of theſe 
caſes, the gaz is diminiſhed, and at .length becomes 
unfit for reſpiration. 

a. Why animal heat is not le in thoſe 
animals which do not at all reſpire, or, which want 
but a ſmall quantity of oxygen gaz for reſpiration. 

3. Why the fame cauſe, which renders animal-reſ- 
piration more frequent, always produces a greater 
degree of animal heat. 


. 


Cv. Nitrogen gaz is contained in atmoſpheric 
air in a proportion of 73: 100. Its ſpecific gravity 
to that of common air is 985 : 1000; a cubic inch 
weighs o, 44444 of a grain. It is as little ſoluble in 
water as oxygen gaz. It is altogether unfit for reſ- 
piration, and the ſupport of flame; for kindled bo- 
dies are ſoon extinguiſhed, and animals die almoſt 
inſtantly on being immerſed in it. It has not the 
leaſt appearance of an | acid, nor is it itſelf com- 


duſtible. 

$ CVII. Theſe two gazes, which comprehend the 
principal parts of the atmoſphere, cannot, indeed, be 
diſtinguiſhed from each other by the eye; but, as we 
are taught by experience, that they form themſelves 
into two ſtrata, which, on account of their ſpecific gra- 
vity, reft upon each other, it follows, that they do 
not exiſt in the atmoſphere in a ſtate of chemical com- 
bination, but in a ſtate of mechanical mixture only, 


| 
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90 cviII. The atmoſphere, peſides oxygen and 
nitrogen gazes, to which it owes its chief properties; 
| eoiilts as we have ſaid, of other gazeous bodies; but 
theſe are merely adyentitious, and not conſtituent, 
parts. We ſhall only mention two of them, as being 
moſt obvious: one is water, and the other, carbonic 
acid gaz, or fixed air. 


g. CIX. All the different gazes, hitherto known, 
have a greater or leſs affinity with water; they diſſolve 
it in greater or leſs quantities; and the combination 
indicates all the marks of a true chemical union. 
Hence, both the gazes of which the atmoſphere is 
compoſed, contain, at all times, ſome portion of 
water, which may be ſeparated, either by means of a 
body which has a greater affinity with it, or by _ 
niſhing the temperature. 


Cx. The quantity of water, diſſolved in the at- 
moſphere, varies according to its temperature, The 
relative quantity is eſtimated by means of a hygro- 
meter, but the abſolute quantity is aſcertained by 
means of bodies which poſſeſs a greater affinity for 
water; as for inſtance, ſome ſalts. According to the 
celebrated Sauſſure, the greateſt quantity of water 
which a cubic foot of atmoſpheric air, at the common 
temperature, can diſſolve is 12 grains. 


6 CXI. Since carbonic acid 22. always gene- 
rated by animal reſpiration, and diffuſed in the at- 
moſphere, we may readily conclude, chat this gaz 
muſt necelfarihy form one of 1 its nnn in Place 
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inhabited by animals. However, it has likewiſe been 
found, that the atmoſphere, even in ſuch places where 
ele do not live, contains always a portion of this 
gaz, though ſomewhat leſs. But, as its proportion in 
atmoſpheric air is only as about o. oi, it cannot be 


numbered among the conſtant e of the at - 
moſphere. 


$ CXIL. As atmoſpheric air, on account of the 
many and great changes which bodies, contained on 
the ſurface of the earth, undergo, is continually re- 


ſolved into its principles, and recompoſed by others, 


which ſucceed, one would think; that the proportion 
of oxygen and nitrogen gazes, ought, at different 
times, and under various circumſtances, to be very 
different; but experience teaches us, that, in the great 
maſs of atmoſpheric air, the difference of proportion 


of theſe two gazes amounts never to more than 
: three, or, at moſt, four parts in a hundred: and nature, 


amidſt the various means ſhe employs to maintain the 
harmony of the whole, has ſo wiſely regulated it, that, 
after all the viciſſitudes which the atmoſphere under- 
goes, it remains conſtantly in that ſtate which is beſt 


adapted for the ſupport of animals and fire. 


$_CXIIL. In order that the proportion of oxygen 
and nitrogen gazes may be ealily and readily eſti- 
mated; yarious inſtruments have been invented, 


called eudiometers. They are all founded upon 
the principle of decompoſing common air, by 
means of a body which has a greater affinity with 
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the oxygen of the I gaz. But of theſe in 
their place, 


VI. OF. WATER. | 


| 90 CXIV. Water is a tranſparent fluid, ae 

very inelaſtic, and void both of taſte and ſmell. It 
enters not only into the compoſition of moſt bodies 
of the three kingdoms of nature, but, by itſelf alone, 
it conſtitutes a phyſical part of the earth, in the form 
of large maſles, both ſolid and fluid. Its ſpecific gra- 
vity is the criterion of the gravities of all other bodies, 
and is ſet down as unity. The degrees of tempera- 
ture at which water paſſes from the ſolid into the 
fluid ſtate, and from thence into the ſtate of æriform 
vapour, are likewiſe comparative, points of the tempe- 
ratures of all other bodies. 


d CXV. Though water may exiſt under a triple 
form, and in that caſe poſſeſs various phyſical pro- 
perties, yet, this circumſtance, chemically conſidered, 
produces no other effect than that which the diffuſion 

of caloric produces 1n all bodies. 


$ CXVI. Water, as generally met with, and even 
rain, 1s not ſtrictly pure, but impregnated with various 
heterogeneous particles. It is requiſite, therefore, 
that it ſhould be purified before it is uſed for experi- 
ment. This is effected by ſimple diſtillation; for thus 
the ſolid particles are left behind, moſt of the vola- 
tile parts paſs off in the form of air, and pure water 
flows into the receiver. Water, obtained by a proceſs 


2 


of this kind, has not ſuffered the leaſt decompoſition, 
and bs termed kimple diſtilled water. 


$ CXVII. Water, till very lately, was conſidered 
by natural philoſophers as a ſimple body, and claſſed 
amongſt the elements. But within theſe few years 
we have diſcovered the means of reſolving this body 
into its conſtituent parts, and of recompoſing it; and 
it can now be demonſtrated, as well by analyſis as ſyn- 
theſis, that water is a compound body . of 
two principles. 


$ CXVIIL. Let pure water be affuſed in the pneu- 
matic apparatus upon iron filings, and kept at reſt. 
After ſome time, the iron will begin to loſe its metal- 
lic ſplendour, and be changed into a fine black 
powder, and a conſiderable quantity of a gazeous 
fluid will eſcape from the mixture. At length, when 
all the iron is thus changed into black powder, We 
ſhall find: 

1. That the iron has increaſed in weight. 


2. That the quantity of water is diminiſhed, 


3. That the ſum of the additional weight of the 
iron, and of the weight of the gazeous fluid obtained, 
1s preciſely equal to the weight of the water loſt. / 


$. CXIX. Let a luted iron tube be placed hori- 
zontally in an air furnace, and let a glaſs retort con- 
taining a certain quantity of water be attached to one 
of its extremities, and to the other extremity the hy- 
dropneumatic apparatus. The iron tube being now 


0: 8 


ignited, and the water, contained in the glaſs retort, 
heated at the ſame time to ebullition, aqueous va- 


= pourg are forced to paſs through the red hot tube; 


and water, beſides a great quantity of gaz, will be ob- 
tained in the receivers. 


$ CXX, When the water has paſſed in this manner 
through the iron tube, in the form of vapours, and 
after the apparatus has been cooled, we ſhall find: 

1. That the internal ſurface of the iron tube is 
oxided, and, conſequently, that the weight of the tube 
has been increaſed. 4s 

2. That the quantity of water which has flowed 
into the receiver is leſs than that a contained 
in the retort. 

3. That the ſum of the weight of the gaz ac- 
quired, and of the increaſed weight of the iron, is 
preciſely equal to the weight loſt by the water. 


8 CXXI. In each of theſe experiments, the water 
is decompounded. The iron, combining with one 
of its principles, is reduced to an oxide, and the other 
principle combines with caloric, and forms a gazeous 
fluid. Since the change which the iron undergoes in 
thoſe experiments is a true oxidation, we may rea- 

dily conclude, that oxygen is one of the cone 5 
of water. | e 7 


"| $CXXII. On examining the zriform fluid ob- 
tained, we find that it poſſeſſes the following proper- 
ties: a 55 


ſpecific gravity to that of the atmoſphere 3 as 
1000 to 15000, and a cubic inch of it weighs 0.0g5 39» 


of a grain. | | ; 


2. It has a peculiar ungrateful ſmell, and is to- 


tally unfit for animal reſpiration, and the ſupport of 
flame. 

3. It is itſelf a e body, and may be 
inflamed in contact with oxygen gaz. 


C'CXXIII. As this gaz is diſtinguiſhed from all 
others on account of its property of being inflamma- 
ble, it has been termed inflammable air. But, as its 
baſis, which becomes gaz in conſequence of com- 
bining with caloric, conſtitutes the other principle of 
water, modern Chemilts have termed it hydrogen. 


$ CXXIV. As water can be reſolved into its twa 
principles, not only by the foregoing experiments, 
but by a great number of others, ſo it can likewiſe 
be obtained again from thoſe principles by ſyntheſis ; 


for, whenever hydrogen gaz is burned in oxygen gaz, 


their baſes combine, and form pure water; and, if this 
proceſs be performed in a cloſe veſſel, we find that 
the weight of the water obtained is preciſely equal to 
the weight of the two gazes employed. 


8 Cx XV. Water, therefore, conſiſts of two prin- 
ciples, viz. of oxygen, or the baſis of oxygen gaz, 
and of hydrogen, or the baſis of inflammable air, 
combined by true chemical union. According to the 


/ 


$1 

experiments hitherto made, both by ſyntheſis and 

_ analyſis, water contains oxygen in a proportion 

of about 6: 1 of hydrogen, or equal to 85.663: 
14-337 : that is, 100 grains of water contain about 86 - + 

grains of oxygen, and 14 grains of hydrogen. Or, as 

to volume, two parts of hydrogen gaz require about 

one part of 'oxygen for combuſtion ; and the water, 


thus produced, occupies about 1-2000th part of that 
volume. N 


S CXXVI. If hydrogen gaz be mixed with oxygen 
gaz, previous to their being burned, the combuſtion 
will be inſtantaneous; and, on account of the extra- 

ordinary diminution of volume, which takes place 
immediately, a vacuum is produced, into which the 
ſurrounding atmoſphere, ſuddenly ruſhing, cauſes a 
ſtrong report, which will be the more violent by how 
much more the oxygen gaz is purer, and by how 
much more a due proportion of each gaz has been 
obſerved. | 


$ CXXVII. As the combuſtion of inflammable 
air in atmoſpheric air is only in a direct ratio of the 
quantity of oxygen gaz which it contains, inflamma- 
ble air has been made uſe of as an eudiometer. To 
this end, equal parts of atmoſpheric and of inflam- 
mable air are introduced into a graduated glaſs tube, 
cloſed by means of a cock. The gaz, thus mixed, 
is then inflamed by the electric ſpark, and the cock 
of the tube, immerſed in water, is opened. The 
water which thus enters the tube indicates the vo- 
4 2 
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52 
lume of che vacuum, and, conſequently, the propor- 
tionate quantity of oxygen gaz. 


5 CXXVIII. From this knowledge of the princi- 


_ ples of water, we may explain the reaſons: 


1. Why the combuſtion of bodies, which contain 
a great deal of hydrogen, ſuch, for inſtance, as fat, 
oil, ſpirit of wine, &c. is at all times productive of 
water; and why it happens that the weight of the 
water, thus obtained, exceeds oftentimes the weight 
of the combuſtible body itſelf. 

2. Why a ſmall quantity of water ſprinkled upon 
ſuch bodies, when burning, promotes combuſtion. 

3. How oxygen gaz is diffuſed in the atmoſphere 


in conſequence of the frequent decompoſitions of 


water which take place on the ſurface of the earth. 
4. How, in ſome very rare caſes, this decompo- 


_ fition of water produces inflammable air, as is obſerv- 
able in marſhes and ſtagnated waters: whence ignes 


fatui, ſtreamers, &c. | 

5. How this inflammable air, on account of its 
levity, is carried into the higher regions of the at- 
moſphere, where, on the electric fluid forming an 
equilibrium, it is inflamed and reduced to water, 
cauſing the phenomena of * thunder, and 
partly of rain. 


S8 cxxIX. Although it has not been demon- 
ſtrated, yet it is very probable, that a part of the 
oxygen gaz inſpired combines vith the hydrogen diſ- 


engaged in the lungs, and forms water; whence the 
air which we expire is commonly moiſt. 
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53 
THE MINERAL KINGDOM. 
0 CCXXX. The ſubſtances of the mineral kingdom, 
conſidered with reſpect to their chemical properties, 


may be properly divided into four claſſes: 1. Salts; 
2. Earths; 3. Inflammable Bodies; and 4. Metals. 


VII. OF SALTS IN GENERAL. 


$ CXXXI, Since in the three kingdoms of nature 
there are bodies which, from the great ſimilarity of 
their properties, are clafſed among the ſalts, there- 
fore, before we proceed to treat of the ſalts of the 
mineral kingdom excluſively, we ſhall make ſome 
general obſervations equally applicable to thoſe of 
the animal and vegetable kingdoms. . 


| $CXXXII. Although it be eaſy, even to thoſe 
who are but imperſeQly ſkilled in chemiſtry, to dif- 
tinguiſh ſalts from other bodies, yet it is very diffi- 
cult, nay, next to impoſſible, to give a definition of 
a ſalt which may not be applicable to any other ſub- 
ſtance. A definition of this claſs of bodies, however, 
ſeems to depend upon the agreement of the following 


properties, which every falt * in a greater or 
leſs degree : 


$ CXXXIII. All falts are ſoluble in pure water, 
although they greatly differ in ſolubility, which is 
determined by the proportionate quantity of boiling 
water required to diſſolve the ſalt. Thus ſome kinds 
of lalt require no leſs than 1000 parts of water for 
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complete ſolution; others, on the contrary, require 


but half their weight of water. From theſe different 


degrees of ſolubility, ſome Philoſophers have at- 


tempted to point out the limits between ſalts and 


earths, and, therefore, conſider ſuch bodies only as 
falts which are ſoluble in 200 parts of boiling water. 
Bergmann ſtates this limit at 1000 parts. 


$ CXXXIV. Mot ſalts excite that ſenſation upon 
the tongue which is termed favour ; but, as this ſenſa- 
tion depends, in ſome meaſure, upon the ſolubility 
of the ſalt in the ſaliva, therefore ſalts are more ſa- 
voury as they are more ſoluble. In ſuch as do not 


diſſolve but with the greateſt difficulty, e is 


ſcarcely perceptible. 


F CXXXV. Many falts, after having been diſ- 


ſolved in water, and the ſolution evaporated, may be 
again obtained pure, and in a certain and determi- 
nate cryſtalline form. Such as are more readily diſ- 
ſolved in hot than in cold water are cryſtallized by 


cooling the lixivium ; but ſuch as aſſume the form 


of cryſtals, under no circumſtance whatſoever are 
ſaid to be uncryſtallizable. There are many ſalts 
which cannot be exhibited in a ſolid form; and 


others are only pure when in the ſtate of gaz. 


$ CXXXVI. Incombuſtibility bas been conſi- 
dered by ſome Chemiſts as a property common to 
all ſalts, becauſe moſt ſalts, previous to combuſtion, 


muſt be reſolved into their component parts; and 


theſe parts alone are burned, and not the ſalts them- 
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ſelves. But this obſervation 4555 not generally hold 
good; for ſome ſalts burn by entering into combina- 
tion with a ſuperabundant portion of oxygen: but 


this combuſtion goes on ſlowly, and without producing 
flame. > SE WEE4 | 


g CXXXVII. Salts, compared with other bodies, 

poſſeſs the greateſt number of affinities, and are, 
therefore, continually employed in analyſis. Hence 
the ancient Chemiſts diſtinguiſhed them APE 
by the name of ſolvents. 


$ CXXXVIII. Salts, with reſpe& to their che- 
mical properties, are divided into two claſſes; into 
acid ſalts, or acids, and into alkaline ſalts, or al- 
kalis; and from the mutual combination of ' theſe 
two ariſes a third claſs, viz. that of neutral falts. 


{ CXXXIX. Acids poſſeſs the following charac- 
teriſtic properties : 


1. A peculiar taſte, termed acid. 


2. They change the colour * blue vegetable j jos 
red. 

3. They readily combine with alkalis, earths, and 
metals, with which they form neutral ſalts. 


 CXL. Acids, according to the kingdom of na- 
ture, in which they are moſt commonly found, are 
divided into mineral, vegetable, and animal. 


CXLI. The mineral acids with which we are at 
Preſent acquainted amount. to ten: 1. ſulphuric or 
vitriolic acid; g. nitric acid; 3. muriatic acl 4 
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carbonic: acid; 5. boracic acid; 6. fluoric acid; 7. 


ſuccinic acid; 8. arſenic acid ; 9. —— acid; 


10. tungſtic acid. 
The vegetable acids are likewiſe ten: | 
1. acetic acid; 2. oxalic acid, or acid of ſugar ; g. 
tartareous ; 4. gallic; 5. citric; 6. malic; 7. ben- 


zolc; 8. & aid gn. 3 9. nme; 10. cam- 


phoric. 
Of animal acids there are eight : 
1. Phoſphoric; 2. lactic; g. ſacholactic; 4. formic ; 


, 5˙ ſebacic; 6. pruſſic; 7. bombic; 8. lithic. 


6 CXLII. Formerly, acids were either conſidered 
as ſimple bodies, or various hypotheſes were ad- 
vanced reſpecting their origin and compoſition. At 


preſent, however, it is proved by experiment, that 


every acid conſiſts of a peculiar body, combined 


with the baſis of oxygen gaz, and which has thence 


received the name of oxygen. The bodies which 
form the other conſtituent of acids are termed baſes, 


or radicals of acids, and may be either ſimple or com- 


ppund. 


$ CXLIII. All acids, therefore, ariſe iber from 


combuſtion or oxidation; and ſuch bodies as form 
acids during theſe Fycragons, are denominated acidi- 


fable baſes. _ 


d CXLIV. If an acidifiable baſis be perfectly ſatu. 


rated with oxygen, the acid, chus produced, is ſaid to 


be perfect; but if the baſis predominate, the acid is 


ſaid to 155 «Cs Modern Chemiſts diſtinguiſh 
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the former by the ſyllable ic, and the latter by the 
ſyllable ous; thus we have the nitric and nitrous acid, 
acetic and acetous acid, &c. Finally, if oxygen be 
combined with the acidifiable baſis in ſo ſmall a pro- 
portion, that the compound body does not indicate 
any acid property, it is ſimply called an 92 
6e 

There are ſome caſes where an acid is capable of 


combining with an exceſs of oxygen, in which caſes 
it is ſaid to be oxygenated. 


 $ CXLV. The general properties of pure alkalis 
are : 


1. That hey poſſeſs a peculiar cauſtic, or 5 | 
taſte, termed alkaline. 

2. That they change the blue juices of vegetables 
green; the yellow infuſion of turmerick brown; and 
the red infuſion of fernambuck violet. 


g. That, combining with n they form neutral 
ſalts. | - 


$ CXLVI. Alkalis are either fixed, that is, they 
are not reduced to the ſtate of gaz by the moſt 
intenſe heat which we can produce; or, they are 
volatile, that is, the common temperature is almoſt 
ſufficient to change their ſtate of aggregation. We 
have two of. the former, pot-aſh, or fixed vegetable 
alkali, and ſoda, or fixed mineral alkali: of the latter, 


ve are only acquainted with one, ammoniac, or * 
volatile alkali. 


_ $ CXLVII. Alkalis are ſeldom pure, for they are 
ulually combined with carbonic acid, in the form of 
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neutral falts. In this ſtate they are termed mild, 


common, or | zrated alkalis, to diſtinguiſh them 
from cauſtic or pure alkalis. 


3c CXLVII L The 3 alkali is found to be a 
compound of hydrogen and nitrogen; but, as to the 
principles of the fixed alkalis, nothing but conjec- 
tures have been hitherto advanced; the moſt pro- 
bable of which is, that nitrogen forms one of their 


conſtituent parts. * 


$ CXLIX. The charaQeriſtic properties of neu- 
tral falts are : 


1. A peculiar taſte, which i is aber acid nor al- 
kaline, generally termed ſaline. 

2. They do not change the colour of blue vegetable 
Juices. 


9 CL. Neutral falts are ſub-divided into genera, 
according to their different baſes. - Hence we have 
alkaline ſalts, carthfy and metallic ſalts. The former 
are compoſed of an acid and an alkali; but the latter 
are combinations of an acid with an earth or a' 
metal. . 


CLI. As the neutral ſalts we have We 


are capable of containing oxygen in a greater or leſs 


proportion, and as under ſuch circumſtances they 


Vill indicate properties very different, there natu- 


rally follows an important diviſion. Modern Che- 
miſts diſtinguiſh the former, or thoſe containing the 


greater proportion of oxygen, by the ſyllable ate, 


.. 89 | 
and the latter by the ſyllable ite: thus we have ſul- 
phates and ſulphites, a acetates as acetites, &c. 


5 CLII. There are alſo many neuen ſalts which 
take up a ſuperabundant portion of acid during 


cryſtallization. Theſe are termed acidulous neu- 
tral ſalts. 


III. OF NITRATE OF POTASH, 


8 CLIII. Nitre, falt-petre, or nitrate of poteaſh, is 
a neutral ſalt, formed by the combination of a peculiar 
acid and pot-aſh, or the fixed vegetable alkali. 
It is found in the fiſſures of the lime-ſtone hills, near 
Molfetta, in the kingdom of Naples, in various 
waters, and even in rain; likewiſe in the freſh juices 
of many plants, ſuch as the heliotrope, pellitory, 
tobacco, and others. It is produced ſpontaneouſly 
wherever its alkaline baſis is expoſed to a free cur- 
rent of air, and to the exhalations of putreſcent vege- 
table and animal matter; as on damp walls, rubbiſh, ' 
| the ordure of ſtables, dung-hills, &c. In Spain, 
the Eaſt-Indies, and near Lima, it is generated upon 
commons and uncultivated ground ; nay, it is even 
aſſerted, that, in the ſouthern regions of Spain, ſalt. 
petre is found in the duſt of the high-roads. 


$ CLIV. Nitre is employed at preſent for ſo many 
different purpoſes, and in ſuch great quantities, that 
the nitre, naturally formed, is by no means adequate 
to ſupply the demand. Hence it became neceflary 
to conſider the means of increaſing and accelerating its 


5 650 
production. This vas effected by an artificial con- 
curtence of the materials neceſſary for its formation; 


and this conſtitutes the principle upon which the nitre- 
manufactories in different countries are eſtabliſhed. / 


CLV. In Germany we have adopted the follow- 
ing method : we mix different kinds of light earth, 
lime, mar], putrefying and putrefied animal and ve- 
getable matter, dung, rubbiſh, common aſhes, aſhes 
of ſoap-manufattories, &c. This mixture, which is 

-- termed the mother-carth, is formed into pyramids of 
about ſix feet high, defended by a roof againſt rain 
and the beams of the ſun, but at the ſame time every 
where expoſed to a free current of air. In this ſtate 
the heaps are continually kept moiſt by ſprinkling 
water upon them; and in the courſe of a year they 
are three or four times removed ; and after the earth 

has been properly wrought, it is laid up as before. 

In a few months the ſalt effloreſces upon the ſur— 

face of the heaps; but this formation of nitre ex- 
tends only to the depth of a few inches. In about 
three years, however, the earth is ſufficiently impreg- 
nated with the ſalt to pay for the trouble of boiling. 
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1 $ CLVI. The nitre obtained by the lixiviation of 

the mother- earth is by no means pure; for the nitric 
acid, beſide pot aſh, contains a ſolution of lime, mag- 
neſia, and ammoniac. The nitre is likewiſe mixed 
with the ſalts produced by the combination of the 
muriatic acid with the alkaline bafes. To ſeparate 
the nitre from thoſe bodies, a ſolution of pure pot- 
aln in water is added to the lixivium of nitre, 
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till no further precipitation takes place. The lixi- 
vium is then filtrated and evaporated, to obtain it in 
the ſtate of cryſtals or crude nitre. The lixivium 
which remains is termed the mother water of ſalt- 

petre factories, and is uſed for TORY the _ 
above-mentioned. ! 


$ CLVIL. Pot-aſh, on account of its greater affi< 
nity for the nitric acid, diſengages the ammoniac' 
and the ſeveral earths, ana, by combining with it, 
forms true nitre. On this occaſion the ammoniac 
comes over in the ſtate of gaz; the precipitate is a 
mild calcareous earth mixed with a ſmall portion of 


magneſia, and known by the name of nitrate of 
* . en 


S CLVIII. The. vegetable alkali which is added 
alſo decompounds the neutral muriates formed at the 
ſame time with the nitre, changing them into muriate 
of pot-aſh, which cryſtallizes along with the crude 
nitre, and remains in a ſtate of mechanical mixture 
with it. To purify the nitre alſo from this ſubſtance, 
it is thrown into a tub, furniſhed near the bottom with 
a cock. You then affuſe pure cold water nearly to 
the height of the nitre, that you may conveniently 
ſtir it, which operation is continued till the ſalt be- 
gins to loſe its foul yellow colour, when the water 
is drawn off by the cock. The reaſon is, that the 
muriate of pot-aſh is much more ſoluble in. water 

than the nitre. In this operation, however, the 
quantity of water ſhould: be neither too great, nor 
remain too long in the veſſel; for, in either caſe, 
we ſhalt experience a conſiderable loſs of nitre 3 
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and it is for this reaſon that the nitre is never en- 
hs _—_—. 

as CLIX. This nitre is removed to another part of 
the manufattory to be purified from the ſmall quan- 
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tity of muriate of pot-aſh with which it is mixed, 
as well as from the colouring matter. For this 
purpoſe it is diſſolved in water; the ſolution is fil- 
trated and evaporated in a copper veſlel ; and the 
ſaline film, floating on the lixivium, is taken away, till 
a {mall quantity of the hot liquor, when poured into 
a veſſel and cooled, ſhoots into cryſtals, or till ſuch 


1 a time as experience points out. The lixivium is 


then gradually introduced into a wooden veſſel, and 
ſet aſide to cryſtallize. That part of the lixivium 
which remains is treated in the ſame manner, either 
by itſelf, or with a new portion of lixivium, and 
this proceſs is repeated till the lixivium becomes at 
length brown and thick, when it 1s termed 6-4 mo- 
ther- water of che ſecond boiling. | 


the different properties of thoſe two ſalts when 
diflolved in water; for the nitre is diſſolved in 


whereas muriate of pot-aſh is diſſolved in nearly 
the fame quantity, both of hot and cold water; 
the nitre is not therefore affected at the commence- 
ment of che evaporation of the water, becauſe the 
loſs of water is balanced by the increaſe of heat; 
but the muriate of pot-aſh, on the contrary, is greatly 
affected by this loſs, and ſhoots into cryſtals upon 
the ſurface of the lixivium. The mother-water 


'$ CLX. This purification of SN depends upon 


much greater quantities in hot than cold water; 
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which remains contains, beſide the extraftive co- 
louring matter, a ſmall quantity of nitre, and a great 
deal of muriate of pot-aſh. 


 CLXI. The nitre afforded by this depuration, 
though almoſt entirely freed from the muriate of 


Pot-aſh, and the colouring matter, is {till further to 


be purified from the laſt extractive particles, and | 
from the ſuperabundant carbonate: of pot-aſh. To 


this end the nitre is again diſſolved in water; which 


ſolution, when poured into ſmaller copper veſſels, is 


heated to ebullition. Some quick lime is then thrown 
in, which cauſes a pellicle; this is immediately re- 


moved, and the lixivium is ſuffered to cryſtallize in _ 
the uſual manner. The quicklime not only combines 


with the colouring matter which had remained, but 
alſo produces cauſticity in the carbonate of pot-aſh, 
or mild alkali, which, in that ſtate, is no longer ca- 


pable of cryſtallizing with the nitre, and conſequently 


remains in the mother-water. The nitre thus ob- 
tained is that uſed in commerce. 


s$ CCLXII. As the nitre, uſed for chemical pur- 
poſes, ought to be perfectly pure, the following me- 


thod may be employed for that purpoſe:—Diffolve 


nitre of the ſhops in pure boiling water, nearly to the 
point of ſaturation ; ſtrain the ſolution while hot, 
and add a few drops of cauſtic pot-aſh. If no preci- 
pitation takes place, the lixivium may be cryſtallized; 
on the contrary, add pot-aſh till the precipitation 
ceaſes. The lixivium is then boiled once more, 


| Rrained, and cryſtallized, The firſt cryſtals afford 
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the pureſt nitre. The lixivium which remains, on 
being evaporated and cooled, depoſits a few more 


cryſtals, and what nitrate of pot-aſh the nitre may 
have contained remains in the laſt lixivium. 


-$ CLXIII. This very pure nitre appears in the 
form of hollow priſmatic hexaëdral cryſtals, with py- 
ramidical /hexatdral extremities, which break into 
Pieces on the application of a gentle heat, but remain 


entire in the atmoſphere. It has a cooling taſte, and 


produces a conſiderable degree of cold, during its 


. ſolution in water. It is ſoluble in ſeven parts of cold, 
and one of boiling water. The cryſtals fuſe at a 
moderate heat, on account of the quantity of their 


water of cryſtallization. If nitre be kept in the 


fire till its water is nearly diſſipated, and be then 


poured into {mall papers upon a ſtone table, we 


obtain what is termed tabulated nitre, which merely 


differs from the former nitre in containing leſs water. 


 $ CLXIV. If the fuſion of nitre be protratted to 


candeſcence, it 'will be decompoſed, for its acid 
eſcapes in the form of oxygen and nitrogen gazes, 
and its cauſtic or pure alkali remains. If this ope- 
ration be performed in a luted earthen or glaſs retort, 


we ſhall obtain 12000 cubic inches of oxygen gaz 
from one pound of nitre, and the oxygen gaz will 


contain but a very ſmall quantity of nitrogen gaz. 


h $ CLXV. To'obtain pure nitric acid, one part of 


concentrated ſulphuric acid is added to two parts of 
nitre. The ſulphuric acid having a greater affinity 
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with” pot-aſh than the nitric acid, the latter is expel- 
led; and, becauſe it combines with caloric, paſſes off 
in the ſtate of gaz, termed nitrous acid gaz. This 
gaz may be obtained over mercury. It is perfectly 
tranſparent, but is readily abſorbed by water, with 
- which it forms liquid nitric acid. The combination 
of ſulphuric acid and pot aſh produces 8 a neutral ſalt, 
viz. ſulphate of pot-aſh. 


$ CLXVI. To obtain this liquid nitric acid in 
greater quantity for chemical purpoſes, one part of 
ſulphuric acid is added to two, or rather three parts 
of the pureſt nitre, in a glaſs retort, on the ſand- 
bath, and Woulfe's bottles, containing a cer- 
tain quantity of pure water, except the firſt bottle, 
are applied, The firſt nitrous acid gaz which comes 
over, both ſpontaneouſly and on account of the 
heat which is gradually applied, combines with 
the water of cryſtallization of the nitre, and with 
the water contained in the ſulphuric acid, and is 
collected in the firſt or empty bottle, in the form of 
a yellow fuming liquor, commonly called Glauber's 
fuming ſpirit of nitre. The remainder of the nitrous 
acid gaz, however, is diſſolved in the water of the 
other receivers, and becomes nitric acid. —Laftly, 
we ſhall find that the retort contains a white faline 
reſidue, viz. ſulphate of pot-aſh, which is purified 
by ſolution in water and cryſtallization. 5 | 


$ CLXVII. Nitre is decompounded in the ſame 
manner by ſulphate or vitriol of iron. Mix iron 
| 5 SW | 
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with an equal quantity of calcined ſulphate of iron, 
which put into an earthen or glaſs luted retort, and 
proceed as before, except that the heat may be ſome- 
what increaſed. Thus you obtain fuming ſpirit of 
nitre, and a reſidue conſiſting of a mixture of ſul- 
phate of pot-afh and oxide of iron. On account of 
the greater affinity of the ſulphuric acid with the pot- 
aſh, both the vitriol and the nitre are decompoſed ; 
for the ſulphuric acid combines with the pot-aſh, the 
nitric acid eſcapes in the form of gaz, and the iron re- 
mains in the ſame ſtate in which it exiſted in the vitriol, 
viz. in the ſtate of oxide. It is thus generally 
known. by the name of colcothar of vitriol, which is 
uſed for poliſhing ſteel, &c. | 


$ CEXVIIL. A decompoſition of nitre is likewiſe 
effected by alumine, ſiliceous earth, and, eſpecially, 
clay. If to this end one part of nitre be mixed 
with two parts of pure clay in powder, and diſtil- 
led in an earthen retort over a ſtrong fire, fuming 
ſpirit of nitre will paſs into the receiver, and a ſe- 
mivitrihed ſubſtance, produced by the combination 
of the clay with the cauſtic alkali, and generally 
mixed with a {mall portion of ſulphate of pot-aſh, will 
remain in the retort. The theory of this proceſs is 
as yet obſcure, and Chemiſts entertain various opi- 
nions upon it. Some aſcribe the decompoſition of 
nitre to the ſulphuric acid contained in the clay; 
others, apparently with more truth, explain it by the 

affinity of the clay for the pot-aſh at this tempera- 

ture. wk | FE ad $ 
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Sg CLXIX. Fuming nitrous acid, when mixed with 
water, produces a very conſiderable degree of heat, 
and at the ſame time a cloud of red vapours is emit- 
ted, which, being collected over water, in the pneu- 
matic apparatus, furniſh a tranſparent colourlels gaz, 
termed nitrous gaz. The liquor which remains be- 
comes green, on the addition of more water, blue, 
and, at length, colourleſs. In this ſtate it is generally 


known by the name of Aqua fortis; but its proper 
name is nitric acid. 


$CLXX. The aqua fortis of the 1 is prepared 
according to the two latter methods, with this diffe- 
rence, that as much water is previouſly introduced 
into the receiver as may ſufficiently dilute the nitrous 


acid. That which is leſs diluted with water is called 
double aqua 8 


$ CLXXI. Nitric acids, eſpecially thoſe obtainec 
by the two former methods, are always mixed with a 
ſmall portion of ſulphuric, and, perhaps, muriatic acid. 
It is cuſtomary, therefore, in order to have it pure, to 
re- diſtil it upon freſh nitre. Experience has taught us, 
however, that this mode of purifying the nitric acid 
does not fully anſwer; for ſome parts of the ſulphurie 
acid will always come over at the ſame time. 


$ CLXXII. By purſuing the following method, it 
may be obtained perfectly free from ſulphuric acid: 
a ſmall piece of very pure filver is thrown into 
the hot nitric acid, which immediately becomes 
turbid, aſſumes a milky colour, and _ gradually -. 

Was a white powder. When the acid recovers 
| F 2 


8 
is limpidity you add another particle of ſilver, and 
this operation is continued till the laſt particle 


_ thrown in leaves the acid perfectly clear. Or a 


folution of filver, in very pure nitric acid, is added 


drop by drop to the acid to be purified, till the pre- 


_ Cipitation ceaſes. The ſilver, having a greater affinity 
for the ſulphuric and muriatic acids than for the 
nitric acid, combines with them, and forms inſoluble 
falts. A white powder or metallic ſalt is, therefore, 
always formed and precipitated, as long as the leaſt 
quantity of either of thoſe acids is preſent. At length, 
the acid is poured off from the precipitated powder, 
and you obtain pure aqua fortis, uſed by refiners to 
{ſeparate gold from filver. For chemical purpoſes, 
it ought, moreover, to be freed from the nitrate of 
ſilver which it contains. This is effected by ſlow diſ- 
tillation, but not continued to dryneſs, for a ſmall 
quantity of the liquor ſhould be left in the retort, leſt 
ſome of the nitrate of ſilver be carried over into the 
receiver. : 

6 CEXXI111. Fuming ſpirit of nitre inſtantly dif- 
ſolves ice and ſnow, cauſing a conſiderable diminu- 
tion of temperature. _Pure nitric acid 1s never ſeen 
in a ſolid form; but aqua fortis, whoſe: ſpecific gra- 
vity was 418, has been frozen in a temperature of 
24 of F 1 * 


"TY CLXXIV. Fuming ſpirit of nitre combines with 


almoſt all etherial, fat, and empyreuwatic oils, and 


forms a tenacious ſubreſinous ſubſtance, which has 
more or leſs the odour of muſk, This combination 
| - takes place in an inſtant, and is always attended by 
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a diſengagement of nitrous gaz, and of fuch a quan- 
tity of caloric as oftentimes to cauſe a ſudden in- 
flammation, eſpecially with etherial oils heavier than 
water. When combined with empyreumatic oils, 
extracted from heavy wood, for inſtance, guaiacum, 
we obtain a light and porous maſs, called Fungus phi- 
loſophicus. Theſe inflammations will ſucceed the 


better if the ſpirit of nitre be mixed with a {mall 
portion of ſulphuric acid. 


s$ CEX XV. The action of the nitric acid upon 
metals always produces nitrous gaz. On this occa- 
ſion the nitric acid is decompoſed ; part of its oxygen, 
combining with the metals, forms metallic oxides, 
which are either diſſolved in the remaining nitric 
acid, or precipitated; and the acid which remains, 
being thus in a great meaſure deprived of its oxygen, 
becomes nitrous gaz, which is, therefore, a true oxide 
of the baſis of the nitric acid. 


6 CLX XVI. Whenever acidifiable baſes of either 
of the three kingdoms are treated with nitric acid, 
a ſimilar decompoſition takes place. A great quan- 
tity of nitrous gaz is always developed, and thoſe 


baſes, by combining with oxygen, form new acids; 
or at leaſt oxides. 


$ CLXXVII The nitrous gaz obtained by the 
preceding methods has the following properties; 
1. Its ſpecific gravity to that of atmoſpheric air is 
1.195 : 1000; A cubic inch“ weighs 0.54690 parts 
* I think it proper to obſerve that the Author on this, and all | 
other occaſions, had uſed French weight and meaſuro. T. 
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of a grain; it is totally unfit for animal reſpiration 
and combuſtion; it is not diſſolved in water, nor does 
it indicate the leaſt property of an acid. 

a. The mixture of one part of nitrous gaz, and 
four parts of oxygen gaz, produces red vapours; be- 
cauſe che baſes of each gaz mutually combine, and 
form nitrous acid; and the ſuperabundant caloric 
eſcapes in the ſtate of ſenſible heat. If this operation 
be inſtituted over mercury, the nitric acid recently 
formed will remain upon its ſurface in the form of 
nitrous acid gaz ; but, if made over water, it is im- 
mediately abſorbed by it. 


5 cLXXVIII. As azotic gaz does not combine 
with nitrous gaz, but remains behind, when mixed 
with it, as in the preceding experiment, Dr. Prieſtly 
employed nitrous gaz with ſucceſs for aſcertaining the 
proportionate quantity of oxygen gaz in atmoſ- 

pheric air. To this end, equal parts of nitrous 
gaz and of atmoſpheric air are mixed over water, 
and the greater or leſs diminution of volume 
of the gazes determines the relative quality of the 
air examined. But, in order that thoſe experiments 
may always lead to the ſame reſults, they ought to 
be inſtituted by means of an inſtrument invented for 
that purpoſe by the celebrated Fontana, termed Fon- 
tana's eudiometer. The application of this inſtrument 
requires, however, great nicety. 


$CLXXIX. Nitric acid conſiſts, therefore, of the 
| baſis of nitrous gaz and of oxygen; and, accord- 
ing to Lavoiſier, 100 parts of nitric acid conſiſt of 64 


= 
parts of the baſis of nitrous gaz, and 36 of oxygen, 
But even the baſis of nitrous gaz is an oxide, being 
compoſed of oxygen and a particular baſis, nitrogen, 


which will be demonitrated by the AG experi- | 
ments, 


F CLXXX. Mix 7 parts of oxygen gaz, by mea» 
ſure, with g parts, of nitrogen gaz, in a glaſs tube, 
over water, and paſs a continued ſtream of electric 
ſparks through it. After ſome time we perceive that 
the gazes diminiſh, and are entirely abſorbed by the 
water, which, being then examined, is found to con- 
tain nitric acid. The baſes of thoſe gazes, therefore, 
mutually combine, and form nitric acid. | 


$ CLXXXI. If a pyrophorus or a {mall portion 
of ſulphuret of alkali be put into a veſſel filled 
with nitrous gaz, the gaz is gradually diminiſhed, 
and at length pure nitrogen gaz remains. In this 
caſe the oxygen of the nitrous gaz combines with the 


inflammable body, and thus the nitrogen ga is left 
in a free ſtate. 


$CLXXXII. From theſe two experiments chiefly, 
and a great number of others more complex, it 
1s evident that azot, or nitrogen, conſtitutes the baſis 
of nitric acid, which obtains its acid property from 
its combination with oxygen. It appears from the 
experiments of Meſſrs. Lavoiſier and Cavendiſh, that 
20F parts of nitrogen, combined with 43+ parts of 
Tm ſoon nitrous gaz, which, when ſuperadded | 

„ | 


mn. 

with 36 parts of oxygen, forms nitric acid; but, if 
only half chat portion be added, nitrous acid. 

$CLXX XIII. The fuming ſpirit of nitre which 
we have acquired by the former proceſſes is nitrous 
acid. If this be heated in a glaſs veſſel till red va- 
pours are no longer emitted, nitric acid will be ob- 
tained. Upon the ſame principle, nitrous gaz is 
- expelled on mixing fuming fpirit of nitre with water, 

and though the remaining acid be — yet it 1s 
- true nitric acid, 


CLXXXIV. From this knowledge of the prin- 
. of nitric acid, it is evident : 

1. How nitric acid may be formed both in the at- 
moſphere, and in the caſes adduced, (4 CLIII. CLIV. 
CL.) For wherever the atmoſphere contains a con- 
fiderable portion of nitrogen gaz, there nitric acid 
can be produced, provided thoſe circumſtances occur 
which are required for the combination of ene, 
and oxygen. 

2. Why (CLX v.) oxygen and nitrogen gazes are 
formed when nitre, or its acid, is decompounded by 
fire alone. 


$ CLXXXV. If nitre be treated with inflamma- 
ble bodies in a fire ſufficiently ſtrong to ignite it, its 
acid will be decompounded, for the oxygen com- 
bines with the inflammable body, and forms a new 
acid, which, combining with the pot-aſh, produces 
a new neutral falt. The nitrogen comes over either 
in the form of nitrogen gaz, or, being ſtill united ta 
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2 ſmall portion of oxygen, as nitrous gaz. This 
operation is always productive of much heat and lights 
and is termed detonation, 


f 


| '$CLXXXVI Hence, if, to a ſmall portion of nitre 
fuſed in a crucible, powdered charcoal be added 
till detonation ceaſes, carbonate of pot-aſh will 
be obtained, which may be purified from the earthy 
particles of the charcoal by waſhing. This ſubſtance 
was formerly termed fixed nitre, and, when diſſolved 
in water, liquid fixed nitre, or Glauber's univerſal 
alkaheſt. If the detonation be effected in cloſed ve{- 
ſels, a ſmall quantity of liquor will run into the re- 
ceiver, which, for the moſt part, is nothing but water; 
not unfrequently, however, it 1s alſo impregnated with 
nitrous acid, and, ſometimes, a ſmall portion of ammo- 
niac. This is called Cly ſſus of nitre. On this occa- 
ſion the oxygen of the nitric acid combines with the 
carbon, and forms carbonic acid, which unites in part 
with the pot-aſh, forming carbonate of pot-afh. 


S CLXXXVII. Nitre may not only, as is obvious 
from the preceding experiments, be reſolved into its 
conſtituent parts, but may be regenerated by their 
union. If, to the point of ſaturation, pure nitric acid 
be added to an aqueous ſolution of pure-pot-aſh, and 
the liquor be then evaporated, cryſtals of the pureſt 
nitre, generally termed regenerated nitre, will be ob- 
tained. From this experiment it is evident, that 100 
parts of nitric acid, free from water, require 215 parts 
of pure pot-aſh for ſaturation; and that 100 parts of 
the cxyſtals of nitre are compoſed of 30 parts of 
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pure acid, 63 4 poralh and 7 of water of cryſtal- 
lization. 


$CLXXXVIII. If, in the former experiment, 
ſome part of the pot-aſh ſhould not be ſaturated, it 
will remain in the lixivium after cryſtallization has 
taken place. On the other hand, if the nitric acid 
ſhould be affuſed beyond the point of ſaturation, in 
that caſe it will unite with the cryſtals, and form an 
acidulous neutral ſalt, called acidulous nitrate of pot- 


- aſh, and formerly nitrated nitre. 


F CLXXXIX. The properties of nitre, hitherto 
mentioned, refer more eſpecially to that ſpecies of 
neutral ſalts which is compoſed of the nitric acid, 
and diſtinguiſhed by the name of nitrate of pot-aſh ; 
for we are as yet but imperfealy acquainted with 
that nitre which contains nitrous acid. We obtain 
it if the operation (4 CLEXIII.) be diſcontinued too 
ſoon, or be carried on too long (S CLXIV.) The 


- affinities of the nitrous acid are regulated by peculiar 


laws; thus, for example, nitrite of pot-aſh is de- 
compounded by the acetic acid, though its affinity 
for pot-aſh be in other reſpetts inferior to that of the 
nitric acid. 


IX. OF NITRATE OF SODA. 


CXC. From the combination of the nitric acid 
and the mineral alkali, or ſoda, there ariſes a neutral 
ſalt, which, on account of the figure of its cryſtals, 
has obtained the name of cubic, or, more properly, 
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of rhombeidal nitre. Bergmann diſtinguiſhes it by the 
name of nitrated ſoda, and modern Chemiſts by that 
of nitrate of ſoda. It has not hitherto been found in 
a native ſtate, but is always produced, either directly 
or indirealy, by the artificial combination of its 
conſtituent Parts. 


$ CXCI. One hundred parts of pure nitric acid 
require 165 parts of ſoda for complete ſaturation, and 
100 parts of cryſtallized nitrate of ſoda contain 29 
parts of acid, 50 of ſoda, and 21 parts of water of 
cryſtallization” 

$CXCII. The cryſtals of this falt are oblique 
cubes. Its taſte is cooling, and more bitter than that 
ol nitrate of pot-aſh. It requires two parts of water 
for ſolution, and both cold and boiling water diſſolve 
it in an almoſt equal proportion. It detonates with 
inflammable bodies, and, in its other properties, 
relembles nitrate of pot-aſh. 


3 


X. OF NITRATE OF AMMONIAC. 


$ CXCIII. The combination of the nitric acid 
and ammoniac, or the volatile alkali, produces a 
neutral ſalt called nitrate of ammoniac, nitrated am- 
moniac, &c. It is generated ſpontaneouſly in the 

mother-earth of ſalt-petre manufaQories, though but 
in ſmall quantities. In general it owes its formation, 


either directly or indireRly, to ne artificial union of 


its conſtituent parts. 
* 
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$ CXCIV: One hundred parts of nitric acid, de- 
prived of water, are completely ſaturated with 87 
parts of pure ammoniac, and 100 parts of nitrate of 
ammoniac, contain 46 parts acid, 40 ammoniac, and 
14 parts of water of cryſtallization. 


{ CXCV. If nitrous acid gaz come into contact 
with ammoniacal gaz, the two gazes inſtantly com- 
bine and form a ſolid body, which is nitrate of am- 
moniac. But, to obtain this ſalt in greater quantity, 
pure ammoniac is ſaturated with nitric acid, after 
which the lixivium is evaporated and cryſtallized. 


_ $CXCVI. Nitratc of ammoniac appears in beau- 
tiful acicular cryſtals, which are ſomewhat flexible, 
and have a cooling but very acrid taſte, It is 
readily diſſolved in alcohol and cold water, but 
fill more ſo in hot water, of which it requires 
but half its weight. If the water be cool, a ſenſible 
degree of cold will be produced. It readily diſſolves 
ice, and, on this occaſion, the temperature of the ſur. 
_ rounding bodies is conſiderably diminiſhed. . 


. $ CXCVII. This ſalt, on expoſure to fire, firſt 
fufes, and Joſes its water of cryſtallization; after- 
wards it detonates without the addition of any in- 
flammable body. The reſult of this detonation is 
water and nitrogen gaz, for both the acid and am- 
moniac are decompoſed, the oxygen of the former, 
combining with the hydrogen of the latter, forms 
water, whilſt the nitrogen of both bodies 1 is * 
in the ſtate of gaz, 
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XI. OF MURIATE OF SODA. 
| 8 to 
bY CXCVIIL Muriate of ſoda, muriated ſoda, 
common or culinary ſalt, is a neutral ſalt which con- 
ſiſts of a peculiar acid and ſoda or the fixed mineral 
alkali. It has received various denominations, ac- 
cording to the ſtate in which it is found in natures 
thus we have Salgem, or rock ſalt, which is digged 


out of the earth in ſolid maſſes; Bay ſalt, formed 


by the evaporation of ſea-water, and River-ſalt, ob- 
tained from ſalt ſprings. 


S CXCIK. But none of theſe ſalts is pure, they 
are always mixed with ſome heterogeneous parts; 
thus rock-ſalt contains gypſum, bay ſalt a great 
deal of muriate of magneſia, and river-ſalt frequently 
both. Sometimes they contain by accident bitter 
ſalt, alum, ammoniacal falt, &c. That which is 
uſed at Vienna is originally rock-ſalt, which has 
been changed into river-falt by art. It contains 
gypſum and ſulphate of ſoda, but no magnelia. 0 


"FCG: The ſalt compoſed of magneſia and hs 
muriatic acid does not cryſtallize; therefore, during 
the evaporation of river and ſea water, it remains in 
the laſt mother- water, which is now no longer fit 
for boiling. We generally make uſe of ammoniac - 
to precipitate the magneſia, which is thus obtained 
pure, and fit for medical purpoſes; and the ammo- 


niac is diſengaged by the ſubſequent wh of 
; the lixivium, 
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$ CCI. Common falt is purified in the following 
manner for chemical purpoſes : diſſolve it in diſtilled 
water, filtrate the lixivium, and add an aqueous ſolu- 
tion of pure ſoda, till precipitation ceaſes. The lie, 
being filtrated a ſecond time, muſt be evaporated 
to a certain degree, and cooled. Should cryſtals 
of ſulphate of ſoda be depoſited, the lixivium ought 
to be poured off, and cryſtallized by flow evapo- 
ration. | . 
The muriate of magneſia, as well as the gypſum, 
are decompounded by the ſoda. The magneſia and 
the lime fall to the bottom of the veſſel, and common 
ſalt and ſulphate of ſoda are formed. The latter, 
on cooling the lixivium, ſhoots into cryſtals; but the 
common falt, which is equally ſoluble in hot and 
cold water, is only cryſtallized by protrafted evapo- 
ration. 


„ 


8 CCL. The cryſtals of common ſalt are regular 
cubes, which collectively form an aggregation of 


Reps not unlike a ladder, and repreſent hollow 


quadrangular pyramids. Its peculiar taſte is well 
known. It may be readily diſſolved in three parts 


and a half of either hot or cold water, but the ſolu- 
tion is more rapid in the former. It becomes dry in 


the atmoſphere, but undergoes no change in conſe- 
quence. | 


$CCIIIL. If common falt be ſuddenly expoſed to 
a great heat, it breaks with a crackling noiſe, which 
phenomenon is termed decrepitation ; afterwards it be- 
comes white, and fuſes, but ſuffers no further change. If 


the heat be intenſe, it becomes perfectly volatile. 
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5 CCIV. The ſulphuric acid, on account of its 
greater, affinity for ſoda, decompounds common 
ſalt. Hence, if one part of concentrated ſulphuric 
acid be added to two parts of common falt, previ- 
ouſly dried, the ſulphuric acid will combine with the 
ſoda, and produce a new neutral falt, viz. ſulphate 
of ſoda, whilſt the muriatic acid, thus diſengaged, 
eſcapes in the ſtate of gaz. If this operation be 
made in the hydrargyropneumatic apparatus, we ſhall 
obtain muriatic acid gaz, which, being quickly ab- 
ſorbed by the water, conſtitutes liquid muriatic acid. 


$ CCV. To acquire this liquid muriatic acid in 
greater abundance, you affuſe one part of concen- 


trated ſulphuric acid upon two parts of decrepitated , ' 
ſalt, in a glaſs retort, on the ſand bath, and apply 


Woulfe's apparatus, containing one-fourth part 
water. On the application of a gentle heat, muriatic 
acid gaz comes over, and is entirely abſorbed by the 
water, cauſing a conſiderable increaſe of tempera- 
ture, and after the operation 1s finiſhed, we have very 
concentrated and pure muriatic acid in the receivers, 
and ſulphate of loda i in the retort. 


$ CCVI. Common ſalt is alſo decompounded by 
ſulphate of iron; but, as the muriatic acid, which is 
diſengaged, diſſolves the oxide of iron, it is always 
mixed with ſome particles of the latter, and this me- 
thod is, therefore, ſeldom uſed. 


d ccvn. Common ſalt is not decompounded by 
lilex, and by clay only in a flight degree. The latter 
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is, however, readily fuſed when mixed with common 


falt, which is therefore made uſe of for the ſuperficial 


glazing of earthen ware. For the ſame reaſon com- 
mon falt is added to 121 that it may fuſe the better. 


$ CCV111. The nitric acid has a greater hy 


for ſoda than the muriatic acid, whence it decom- 
poſes common ſalt; but, on account of its volatility, 
it paſſes into the receiver with the muriatic acid, which, 
beſides, undergoes another remarkable change during 
this operation. (4 CCXXIV.) 


- $ CCIX. The muriatic acid, obtained in this man- 


ner, is perfectly colourleſs. It emits white vapours, 
which, when abſorbed by water, conſtitute the former 
muriatic acid. It has a peculiar ſuffocating ſmell, Its 


ſpecific gravity is leſs than that of nitric acid. 


CX. One hundred parts of muriatic acid, de- 

prived of water, are ſaturated with 156 parts of ſoda, 

and thus common ſalt is recompoſed. One hundred 

parts of this dried and cryſtallized ſalt conſiſt of 33 

parts acid, 30 parts ſoda, and 17 parts of water of 
* cryltallization. 


6 COXI. Notwithſtanding the great improvements 
in modern chemiſtry, we are as yet perfectly unac- 
quainted with the conſtituent parts of the muriatic 
acid, and we merely conclude from analogy, that the 


muriatic, like other acids, is compoſed of oxygen, 


and a peculiar balis, at preſent unknown“. 


Dr. eee is ſaid to have diſcovered that Wines is th 
. baſis of this acid, T. 


% 


K 


$ CCXII. Although the muriatic acid, obtained 
g by the proceſſes before mentioned, be always perfeQly 
ſaturated with oxygen, yet it can take up a ſtill further 
portion of it, and thus acquire very ſingular proper- 
ties. This is effected by bringing ſuch bodies into 


contact with it as contain a large portion of oxygen, 


but whoſe affinity with oxygen is leſs than that of the 
muriatic acid, Such bodies are certain metallic 
oxides, | 


s$ CCXIII. For this purpoſe, take one part of the 
native oxide of manganeſe, commonly termed man- 
gancſe of glaſs-houſes, red precipitate of mercury, 
or red lead, put it into a glaſs retort, and add four 
parts of concentrated muriatic acid. This being 


diſtilled, you obtain a very conſiderable quantity of 
a yellow zriform fluid, which is oxygenated muriatic 


acid gaz; and, by agitating it with water, it combines 
and forms oxygenated muriatic acid. In this caſe, 
one part of the muriatic acid unites with the manga- 
neſe, and becomes muriate of manganeſe, whoſe oxy- 
gen, being partly diſengaged, combines with the 


other part of the muriatic acid, which is thus oxy- 


genated. 


Ss COXIV. Orca muriatic 58 gaz has a 
yellow tranſparent colour, and poſſeſſes a peculiar 


and ſuffocating ſmell. It extinguiſhes bodies ins 5 
flamed, and, of all the gazes with which we are ac- 


quainted, it is the moſt noxious to the lungs. 


8 cxv. All caddie aa animal, bodies; 
en being immerſed in it, inſtantly. loſe their colour, 
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and are bleached. In this caſe the gaz is deprived 


of its 6xygeni, and becomes common muriatic acid 


*F'CCXVI. Phoſphorous and carbon are immedi- 
ately inflamed in it, and changed into phoſphoric and 
carbonic acids. Antimony, biſmuth; and ſeveral 
other metals, are oxidified in it in an inſtant, when 


the temperature frequently approaches to candeſ- 
cence. 


$ COXVI1. To obtain the oxygenated muriatic 
acid in a liquid ſtate, its gaz is paſſed through water 


by means of Woulte's apparatus, the receivers of 8 


which are cooled by ice. As ſoon as the water is in 
a great meaſure ſaturated with the gaz, cryſtals of the 
oxygenated muriatic acid are formed; but, on the 
application of a gentle heat, theſe cryſtals melt, and 
again become oxygenated muriatic acid. 


9 COXVIHI. This 45 enten acid is of a yellow 
colour; it has a peculiar bitter taſte, and emits con- 
ſtantly a cloud of ſuffocating vapours. On being 
expoſed to light, it parts with its oxygen gaz, and 


common muriatic gaz remains. As this diſengage- 
ment of oxygen gaz is in a direct ratio of the quan- 


tity: of light, the celebrated Sauſſure has employed | 
he  oxy-muriatic acid as a pbotometer, 


r 


inthe oXygenated muriatic acid, are inſtantly) de- 
prived of their colour, and become white; and 


— 8 * * # 
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Weide this acid has been riceffully employed? fot 
the bleaching of . cotton, and wax. | 


"TCEE X. If the Oxy n muriatic acid gaz be 
cauſed to paſs through a ſolution of cauſtic pot alli; 
we obtain, beſides common muriate of pot-aſh, a 
neutral ſalt, which conſiſts of the oxygenated muriatic 
acid and pot-aſh, termed oxygenated muriate of 


pot-aſh. 


S CCXXIT. This neutral falt has bright, hexas- 
dral, or rhomboidal cryſtals, which are formed during 
the cooling of the lixivium, and may therefore be 
ſeparated from the common muriate of pot-aſh. Its 
taſte is cooling, and by friction in the dark it is phoſ- 
phoreſcent, On the contaft of inflammable bodies 
it detonates more violently than nitre; and, on being 
heated to candeſcence, it affords very pure 3 
gaz, common muriate of pot- aſh remaining behind. - 


8 CCXXIL. The oxygenated muriatic acid com- 
bines in the ſame manner with ſoda, but the neutral 
falt, thus formed, does not readily ſhoot into cryſtals. 


It becomes moiſt in the atmoſphere, and diſſolves in 
ſpirit of wine. 


6 COXXIIL Oxygenated. muriatic acid, when 
mixed with ammoniac, produces a great efferveſ- 
cence, In this caſe, however, no neutral ſalt is 
formed, but the ammoniac is decompounded, its hy- 
drogen combines with the e oxygen of 
Ga. | 


84 
the acid, and forms water; the nitrogen paſſes off in 
the ate of gaz, and common muriatic acid is leſt 


behind. If theſe two bodies be mixed in the ſtate 


of gaz, the operation is attended with detonation and 
inflammation. 


y$ CCXXIV. If two parts of pure nitric acid be 
mixed with one part of common muriatic acid, the 
mixture will become hot, aſſume a yellow colour, 
and emit vapours, the ſmell. of which reſembles that 
of oxygenated muriatic acid. This liquor, on ac- 
count of its property of diſſolving gold, has received 
the name of aqua regia. It differs in its properties 
from both the acids employed. 


$CCXXV. During the preceding operation, a 
portion of the nitric acid 1s decompounded ; its oxy- 
gen combines with the muriatic acid, and forms oxy- 
genated muriatic acid; and the nitrous gaz partly 
eſcapes, and partly remains in ſolution. As the pro- 
portion of each acid cannot be accurately deter- 
mined, ſome part of the nitric acid generally re- 
mains undecompounded. Aqua regia, therefore, 
conſiſts of oxygenated muriatic acid and of nitrous 

acid. 


gccxxvl. The ſpecific gravity of the A mu- 
"Tlatic acid, or aqua regia, is leſs than that of the acids 
employed; its colour is yellow; it emits oxygen gaz 
- hen expoſed to light, and, on the application of a, 
gentle heat, oxygenated muriatic acid gaz. | 


z 
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6 CCX xvn. Aqua regia is likewiſe ra by. 


adding one part of ſal ammoniac, or one part of com- 
mon ſalt, to four parts of nitric acid ; the two neutral 85 
ſalts are thus decompounded by the nitric acid, 
which enters into a ſtate : of union with their alkaline 
baſes, and forms either nitrate of ammoniac, or 
nitrate of ſoda. The muriatic acid diſengaged then 
decompounds the remainder of the nitric acid, and 
forms aqua regia, which, in this caſe, is always 
mixed, in ſome degree, with either of the neutral 
ſalts above-mentioned. | 


XII. OF MURIATE OF POTASH. | 


$CCXXVIII. Muriate of pot-aſh, muriated pot- 
aſh, digeſtive, or febrifuge ſalt of Sylvius, is a neu- 
tral ſalt, compoſed of the muriatic acid and pot-aſh. 
It is found in its native ſtate in ſea-water; in the 
mother-earth of nitre-manufattories ; in various falt- 
ſprings, and in moſt animal humours, though i in {mall 
quantities. It is produced artificially either by a 
direct combination, or by the decompoſition of c« com- 
mon ſalt and ſal ammoniac by pot-aſh. 


d CCXXIX. This falt has rhoniboidit or octaë- 
dral cryſtals. It decrepitates when expoſed to fire; 
but undergoes no alteration in the air: in other 
reſpefts it reſembles common ſalt, except that its 
taſte is more penetrating. It requires two parts of. 


cold water for © apts and rather a ſmaller quantity "3 
if hot. 


0's - 


$CCXXX. One hundred parts of muriatic acid, 
deprived of water, are completely ſaturated by 215 
parts of pot-aſh; and 106 parts of this cryſtallized 
lalt contain go parts acid, 63 parts .pot-aſh, and 7 
parts of water of cryſtallization, 


X111. OF, MURIATE OF AMMONIAC. 


$CCXXXI. Muriate of ammoniac, muriated am- 
moniac, ſal ammoniac, is a neutral ſalt, compoſed 
of the muriatic acid and ammoniac, or the volatile 
alkali. It is found ready formed near the craters of 

volcanos, and in Tartary. It is produced artificially 
either by a dirett or indirect combination of its con- 
ſtituent parts. In Egypt it is prepared in great abun- 
dance by ſubliming the ſoot obtained from the com- 

buſtion of animal excrements. 


i 


p ccxxxll. The ſal ammoniac of the ht 
eſpecially that which is brought to us from Egypt, 
ought to be purified again before it is employed for 
chemical purpoſes. This is effected in two ways,; 
by ſolution in water, filtration, and cryſtallization, or 
by ſublimation, It affords, by the firſt method, 
flexible hexaedral acicular cryſtals; but, by the 
ſecond, a ſaline maſs, more or leſs ſolid and ſemi- 
tranſparent, in which we ſometimes meet with eryſ- 
tals of a cubic form, called flowers of ſal ammoniac. 


F COXXXI1L The taſte of ſal ammoniac 1s 5 
fimilar to that of common ſalt, but ſomewhat more 


acid, Its chryſtals remain unchanged in the atmoſ- 


| 


87 
phere. They are ſublimed in a ſtrong fire withour- . 
decompoſition. Six parts of cold water diſſolve 
them, and this operation is attended by a conſider- 
able diminution of temperature. They require no 
more than their own weight of boiling water, and 
the ſolution, on being cooled, again depoſits cryſ- 


$ CCXXXIV. Sal ammoniac is likewiſe decom- 
poſed by the ſulphuric and nitric acids, which enter 
into combination with its alkaline baſis. Each of 
theſe acids has, therefore, the power of ſeparating 
the muriatic acid from ſal ammoniac. The former 


produces 0 and the latter nitrate of ammo- 
niac. 


C Cx XXV. Sal ammoniac is not at all a 
po by alumia*, and but very imperfealy by 
magneſia. Pure calcareous and ponderous earths 
decompoſe it, however, in the moſt perfe& manner; 
they combine with the muriatic acid, and ſeparate the 
ammoniac. Hence, if dry ſal ammoniac be tritu- : 
rated with quick lime, the ammoniac is diſengaged 
in the ſtate of gaz, and the reſidue is muriate 
of lime. If this proceſs be inſtituted in the hydrar- 
gyropneumatic apparatus we ſhall obtain a tranſpa- 
rent colourleſs gaz, viz. ammoniacal gaz, which is 
readily abſorbed by the water, thus forming a ſolu- 
tion of pure or cauſtic ammoniac. 


$ COXXXVI. To obtain this pure ammoniac in 
a "8 ſtate, one part of wh ſal ammoniac is n 
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with three parts of quick limb. and introduced into 
4 glaſs retort fitted to Woulfe's apparatus with one - 
half part of water. The diſtillation is then com- 


menced by a gentle fire, which is gradually increaſed 


till the retort becomes red-hot. The pure ammo- 
niac, which comes over in the ſtate of gaz, is ab- 
ſorbed by the water of the receivers, with a con- 
ſiderable increale of temperature, and, after the 
operation 1s finiſhed, we ſhall have pure ammoniac 


in a liquid ſtate. The reſidue in the retort is mu- 


riate of lime or fixed ſal ammoniac, which is ſepa- 
rated from the ſuperfluous lime by ſolution in water 
and IO. 


$COXXXVIL, Sal ammoniac is . 
in the ſame manner by the other fixed, pure, or 
cauſtic alkalis; and pure ammoniac is, therefore, 
equally prepared with cauſtic pot aſh and cauſtic ſoda. 
In the former caſe, the reſidue is muriate of pot aſh, 
in the latter common falt. | 


— 
- 


- $COCXXXVIILI. But, if atrated alkalis be em- 
ployed in this operation inſtead of cauſtic alkalis, a 
double decompoſition will take place; the muriatic 


-acid unites with the alkalis, and the ammoniac, be- 
ing diſengaged, combines with the carbonic acid of 


thoſe alkalis, and forms carbonate of ammoniac, or 
acrated volatile alkaline falt. | 
F CCXXXIX. To obtain this mild ammoniac 
take equal parts of pure {al ammoniac and of mild 
pot-aſh. or ſoda, previouſly dried; put them into a 
glaſs retort, and attach a common large receiver, 


a 


| 89 

The retort being then expoſed ta fire, which is 
gradually increaſed, mild ammoniac comes over in 
the ſtate of gaz, and adheres to the ſides of the 
receiver. in the form of beautiful white cryſtals, 
which, when diſſolved in water, form liquid carbo- 
nate of ammoniac. Upon the ſame principle; car- 
bonate of ammoniac is prepared by ſubliming one 
part of ſal ammoniac with two paris of dn or 
mild calcareous earth. 5 


$ CCXL. One hundred parts of pure muriatic acid 
require 79 parts of ammoniac for perfect ſaturation z 
and 100 parts of cryſtallized muriate of ammoniac 
conſiſt of 32 parts acid, 40 parts pure ammoniac, 
and 8 parts water of cryſtallization. 


XIV. OF SULPHATE OF POTASH. 
y CCXLI. Sulphate of pot-aſh, vitriolated pot- 


aſh, arcanum duplicatum, vitriolated tartar, is a 
neutral ſalt, compoſed of the ſulphuric acid and pot- 
aſh, It is ſcarcely ever found native, and we gene- 


rally obtain it by the direct or indirect combination 
of its conſtituent parts. 


$ CCXLII. It has a bitter ad: ungrateful 
taſte. Its cryſtals have the form of hexatdral py- 
ramids, which are not changed in the atmoſphere. 
On expoſure to fire it decrepitates and becomes white, 
and, if the heat be intenſe, it melts and volatilizes 
vithous decompoſition. 


* 
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$CCXLIIT. This ſalt is not acted upon by any 
earth, baryt excepted, which decompoſes it; for the 
ſulphuric acid combines with it, and forms ſulphate 
of baryt, and the pot-aſh is diſengaged. 


os. CCXLIV. Sulphate of pot-aſh is perfectly diſ- 


folved in 18 parts of cold water; but it requires no 
more than about 5 parts of boiling water. Hence 


the ſolution is eaſily cry ſtallized by cooling. 


s$ CCXLV. One hundred parts of ſulphuric acid, 
free from water, require 215 parts of pot-aſh for com- 
plete ſaturation; and 100 parts of the cryſtals of ſul- 


phate of pot-aſh contain 66.67 parts of pot-aſh, 
25-51 parts of acid, and 4.82 of water of cryſtalli- 


zation. 

$ CCXLVI. This neutral ſalt may be ſuperſaturated 
with its acids. If pure ſulphuric acid be diſtilled in a 
retort upon ſulphate of pot-aſh, acidulous ſulphate of 
pot-afh will be obtained. This falt elfloreſces in the at- 
moſphere, and is in part decompounded by the nitric 
and muriatic acids. | 


.$ CCXLVII. From the combination of the ſulphu- 
xeous acid and pot-aſh ariſes a neutral ſalt, known 


by the name of Stahl's ſalt of ſulphur, or ſulphite of 


pot-aſh, which differs from common ſulphate of pot- 


aſh in this, that its taſte is extremely bitter, that it 
deliqueſces in the atmoſphere, is readily diſſolved in 
water, and decompounded by almoſt all the mineral, 


and ſome of the vegetable acids. When expoſed 


to the air, it gradually abſorbs oxygen, and becomes 
common ſulphate of pot aſh, 


8 
XV. OF SULPHATE. Or SODA: © 


 $ CCXLVIII. Sulphate of ſoda, vitriolated ſoda, 
Glauber's ſal-mirabilis, is a neutral ſalt, which con- 
fiſts of the ſulphuric acid and ſoda. It is found na- 
tive in various ſaline ſprings and mineral waters; on 
the walls of houſes, in mines, &c. In the ſouth of 
France it is obtained by boiling the tamarix gallica, 

a plant which grows near the ſea. It is formed 


artificially by the direct or indirect combination of 
its conſtituent parts. | 


g CCXLIX. The taſte of this falt i is at firſt cool- 
ing, but afterwards extremely bitter. | Its cryſtals 
are ſix- ſided priſms, with diaedral extremities, which, 
when in contact with the atmoſphere, loſe their water 
of cryſtallization, and become pulverulent. On 

expoſure to the fire, they liquify in a ſhort time; 
but, after their water of cryſtallization is expelled, 
they require an intenſe heat for fuſion, by which they 


undergo no Gecompolitions but, at laſt, become vo- 
latile. 


3 CCL. Sulphate of ſoda is perfectly ſoluble in its 
own weight of boiling water and in four parts of cold 


water, and the ſolution, when cooled, readily ſhoots 
into beautiful cryltals. 


$ CCLI. This falt is decompounded by cauſtio 
Pot-aſh and ponderous earth; the former produces 


ſulphate of pot · aſh, and the latter, ſulphate of 1 
in both cakes the ſoda is precipitated, 
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$'CCL1. One hundred parts of fulphuric acid 


require 165 parts of ſoda for complete ſaturation ; 


and 100 parts of Glauber's ſalt contain 21.87 parts 
of ſoda, 13.19 parts of ſulphuric acid, and 04-94 


parts of water of cryſtallization. 


8 CCLIII. Sulphate of da like ſulphate of pot- 
aſh, can be fuperſaturated by its own acid, and 


form acidulous ſulphate of ſoda, which is alſo de- 


compounded by the nitric and muriatic acids. 
XVI. OF SULPHATE OF AMMONIAC. 


$ CCLIV, Sulphate of ammoniac, or Glauber's 


ſecret ammoniacal falt, is a neutral ſalt, formed by 
the ſulphuric acid and ammoniac. It is faid to be 


found ready formed, with the muriate of ammoniac, 
near volcanos, and in ſome of the lakes of Tuſcany, 


It is produced artificially by the direct or indirect 


combination of its component parts. 


1 
# 
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__ $ ECLYV. Sulphate of ammoniac has a very bitter 
taſte. Its cryſtals are thin flat hexaedral priſms, with 
pyramidal extremities. They neither deliqueſce nor 


effloreſce in the air. Expoſed to fire, they ſoon be- 
come fluid, on account of their water, which being 
diſſipated, they become dry, red hot, _ and are 
bed volatilized, 


SF CCLVI. This falt readily diſſolves in two oth 
of cold water, and during the ſolution a conſider- 
able diminution of temperature takes place; boiling 
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water diflolves its own weight; the ſolution cryſtal- _ 
lizes when cooled: the fineſt cryſtals, however, are 
obtained by flow evaporation in the atmoſphere. 5 


$ CCLVII. Pure calcareous and ponderous earth, 
and the mild and cauſtic alkalis, decompoſe this 
ſalt, and diſengage the ammoniac; and the reſidue 
is either ſulphate of lime, ſulphate of baryt, ſul- 
phate of ſoda, or ſulphate of pot-aſh ; if mild alka- 
lis be employed, carbonate of ammoniac will be 
precipitated. 


$ CCLVILI. This falt, like the ſulphates of ſoda and 
of pot-aſh, is partly decompounded by the nitric and 
muriatic acids. | 


XVII. OF BORAX. 


$ CCLIX. Borax is a neutral ſalt, conſiſting of the 
boracic acid, or ſedative: ſalt, ſuperſaturated with 
ſoda. Native borax, mixed with different earthy 
particles, 1s imported from the Eaſt-Indies and China 
by the name of tincal. It is ſaid, that in the Eaſt- 
Indies they obtain it from various mineral waters, 
which are collected in artificial trenches, and after- 
wards evaporated by the heat of the ſun. The origin 
of the Chineſe tincal is ſtill more obſcure. It has 
been alſo found, in conſiderable abundance, in the 
mines of Riquintipa, near Eſcapa. Finally, the 
boracic acid, or ſedative ſalt, has been detected in 


the lakes of Cherchiajo, and Caſtelnuovo in Tuf- 
cany. 


94 
S ccLxX. Tincal is a falt of a greenifh colour, the 
'eryſtals of which are flat hexaëdral priſms. ' In Eu- 
rope, and particularly in Holland, it is purified from 
the extraneous matter with which it is mixed, and 
aſterwards ſuperſaturated with ſoda, and fold by the 
name of borax. Tincal, therefore, differs from borax 
merely in being mixed with foreign particles, which 
are ſeparated by repeated ſolutions in water, and by 
cryſtallization, and in not being ſuperſaturated with | 
ſoda. | 
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_FCCL.XI. Borax has a 1 and Coe, 
whit atkaline taſte, its cryſtals are compreſſed hexas- 
dral priſins, with diacdral extremities. They loſe 
their ſplendor when expoſed to the atmoſphere, be- 
cauſe their ſurface is deprived of the water of cryſ- 
tallization. 
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'$ CCL.XIIL. This falt liquifies with great facility 
on expoſure to fire, which cauſes it to ſwell into a 
light and porous maſs, termed calcined borax; if the 
heat be increaſed, it fuſes, and becomes a white tran- 
ſparent glaſs, which only differs from the former bo- 
* Fax in being deprived of its water of cryſtallization. 
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$ CCLXIII. Borax is readily diſſolved in twelve 
parts of cold, and in ſix parts of boiling, water; the 
ſolution readily cryſtallizes on cooling. 


6 CCLEXIV. The fulphubis acid decompounds 
borax, and diſengages its acid. To this end concen- 
trated ſulphuric acid is added to a hot ſolution of 


* 
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borax, till the lixivium becomes ſomewhat acid; the 


ſolution being then cooled, boracic acid, in the ſhape 
of bright ſcales, begins to be formed; the remaining 
part of the lixivium, being repeatedly evaporated, | 
yields at firſt boracic acid, but afterwards * of 


ſoda. 


4 CCLXV. In the ſame manner the acid of borax. 5 
may be ſeparated from borax, by the nitric, muriatic, 
and even vegetable acid; and we obtain, by evapo- 
xating the lixivium, various neutral ſalts, according 


to the acid employed. 


90 CCLXVI. Sedative falt, or the acid of borax, 


has a weak acid taſte, and produces no particular 


change on the blue juices of vegetables. Its cryſtals: 
are irregular brilliant ſcales, and of great levity.. It 
diſſolves in 20 parts of cold water, and in g parts of 


hot ; it is readily diſſolved likewiſe in ſpirit of vine, 
which then burns with a green flame. 


5 CCLXVII. This ſalt, if ary ſuffers no altera- 
tion by fire, but is at laſt fuſed into a tranſparent 
glaſs. If moiſtened with water, and expoſed to fire 


in a cucurbit, it is ſublimed, and becomes very white. 


8 ccLXVIII. Borax, as well as the boracic acid, 
accelerates the fuſion of earths and ſtones ; the former, 
therefore, is highly uſeful both in chemiltry and the 


arts; but, as its intumeſcence on the application of 


heat is great, and may prove inconvenient, if not 
injurious, we generally employ calcined borax, N45 


which is b . the glaſs of bores. = 


96 


$CCLXIX. According to Bergmann, 100 parts of 
borax contain 34 parts of acid, 17 parts of ſoda, 
and 49 parts of water of cryſtallization. 


XVIII. OF BORATE OF POT-ASH. 


FF CCLXX. Borate of pot-aſh is a neutral ſalt, 
formed of the boracic acid and pot- aſn. It is prepared 
either by the direct ſaturation of boracic acid wich 
pot- aſn or the fixed vegetable alkali, or indirealy, 


during the decompoſition of nitre, in the wy mich by 
the boracic acid. 


$ CCLXXI. The properties of this neutral ſalt 
are as yet but imperfettly known; if flowly evapo- 
rated, it ſhoots into priſmatic tetraedral cryſtals, which 
ſaffer no change from the atmoſphere, and, expoſed 
to a ſtronger fire, fuſe, like borax, into a glaſs, 
which is ſoluble in water, 


XIX. OF BORATE OF AMMONIAC. 


S CCLXXII. Borate of ammoniac is a neutral 
fait, which conſiſts of boracic acid and ammoniac. 
It is obtained by direct combination, when boracic 
acid is digeſted upon cauſtic ammoniac to the point of 


ſaturation, and the ſolution evaporated, cooled, and 
cryſtallized. 


-$ CCLXXUI. This ſalt has a penetrating: taſte ; 
its cryſtals are polyaëdral, which effloreſce on expo- 
ſure to the atmoſphere. It is decompounded by heat, 
for. the ammoniac is developed, and the reliduum is 


ſedative falt. Assens is likewiſe ſeparated from 
the boracic acid by quick- ime.” | g 


XX. OF THE FLUORIC ACID. 


$ CCLXXIV. Mineralogiſts have been long ac- 
quainted with a peculiar ſpecies of ſtone, which, from 
its property of accelerating the fuſion of other ſtones, 
was diſtinguiſhed by the name of fluor ; but it is 
only within theſe few years that its conſtituent parts 
have been accurately determined. The celebrated 
Scheele was the firſt who demonſtrated that this ſtone 
_ conſiſts chiefly of an earthy ſalt, compoſed of lime 
and a peculiar acid, which, from its origin, he 
termed acid of fluor, or fluoric acid. _ 


S CCLXXV. If equal parts of fuor wn of con- 
centrated ſulphuric acid be put into a leaden retort, 
and diſtilled by a gentle heat, a gaz, termed fluorie 
acid gaz, is obtained in the hydrargyropneumatic ap- 
paratus, previouſly applied. The fluor is thus decom- 
pounded ; the ſulphuric acid eombines with the cal- 
careous earth, and forms gypſum, and * fluoric acid 
is diſengaged. 4 


$ CCLXXVI. Fluoric acid gaz is readily abſorbed 
by water, in which caſe it forms liquid fluoric acid. 
To obtain it in greater abundance, the above mixture 
mhould be diſtilled in a n- with » 


F conſtrutted of lead. "W 


$ COLXXVIL 8 no ack poſ- 
: leſles a peculiar taſte and ſmell, and conſtantly 
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emits white and ſuffocating vapours. It les be power, 


above all other acids, of diflolving pure ſiliceous 
earth ow We. 


$ CCLXXVIIL On account of this latter pro- 
perty of the fluoric acid, it has been ſucceſsfully em- 
ployed for etching on glaſs. The fluoric acid uſed 
for this purpoſe is either liquid, or, which is x pretere” 


ble, i in the ſtate of gaz. 


XXI. OF ALKALINE FLUATES. 


| CCLXXIX. The neutral falts termed fluates 


have been hitherto but ſlightly examined; they are 
all formed by dire& combination; but it is neceſſary 
that the fluoric acid employed ſhould be perfectly free 


from ſiliceous earth, otherwiſe ſuch earth is ſeparated 
during the combination of the acid with the alkalis, 


and a gelatinous uncryſtallizable maſs is formed. 


- $ CCLXXX,. Pure fluoric acid, ſaturated with 
pot-aſh, forms fluate of pot-aſh, a ſalt which readily 
diſſolves in water, deliqueſces in the atmoſphere, and 
is not cryſtallized but with great difficulty. It is de- 


compounded by the ſulphuric acid and quick. lime; 


in the former caſe, the ſulphuric acid combines with 


the pot-aſh, and forms ſulpbate of pot-aſh, and fluoric 


acid is diſengaged, (4 CCLXXV.); in the latter, the 


quicklime combines with the fluoric acid, and forms 


regenerated fluor, which is a it being 
ſcarcely foluble. | 
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' $CCLXXXI. Fluate of ſoda differs from the for- 
mer ſalt, as it is with great difficulty ſoluble in water, 
and ſhoots into ſmall oblong tetraëdral cryſtals ' of a 
bitter taſte, and which, like common ſalt, decrepi- 
tate on expoſure to a red heat. This neutral ſalt, like 


the preceding one, is decompounded by the ſulphuric - 
acid and quick. lime. 


 $CCLXXXII. The combination of the fluoric 
acid and ammoniac produces a neutral ſalt, viz. fluate 
of ammoniac, the lixivium of which, when evaporated, 
forms ſmall columnar cryſtals, which are deliqueſcent 
in the atmoſphere, have a bitter taſte, are perfealy 
ſublimed by heat, and, according to Wiegleb, act 


in the ſame manner upon glaſs and ſiliceous earth as 
the fluoric acid. 


XXII. OF THE CARBONIC ACID. 


$ CCLXX XIII. Chemiſts, at an early period, had 
noticed the two-fold ſtate in which alkalis and cal 
careous earths are found, and accordingly had termed 
them cauſtic or mild; but it is only known ſince the 
experiments of Dr, Black, that the different ſtates in 
which thoſe bodies appear depend upon the preſence 
or abſence of the baſis of that gaz, which' he deno- 
minated fixed air. Modern Chemiſts have made 
farther diſcoveries upon this ſubje&t, and have proved 
that fixed air is a true acid of a peculiar kind, which, 
becauſe it was found in the atmoſphere, received the 
name of zrial acid; but, ſince its conſtituent parts 
are better known, it is termed carbonic acid, 
* 2 
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-CCLXXXIV. This acid occurs not only in thoſe 
compound ftates we have mentioned, but likewiſe in 
various other ways, ready formed. Thus we find it 
in many mineral waters, which, from the peculiar 
taſte communicated to them by this acid, are termed. 
acidulous mineral waters; alfo in a gazeous and 
very pure ſtate, in a great number of fubterraneous 
cavities ; in the atmoſphere, of which it occupies 
1-100th part; and it is frequently generated and diſen- 
gaged during the change and decompoſition of vege- 
table and animal matter. Finally, we obtain it arti- 
ficially by the decompoſition of neutral carbonic acid 
falts, by means of other acids, or, which anſwers 
the ſame end, by. diffolving mild pot-aſh and com- 
mon lime-ſtone in acids; or by decompoſing theſe 
| bodies by fire. 


* $CCLXXXV. Hence, if any acid be poured 
upon common calcareous earth, in the pneumatic ap- 
paratus, fuch earth will be decompounded ; the acid 
affaſed combines with the lime, and forms a new neu- 
tral falt; and the carbonic acid is diſengaged; and 
eſcapes in the ſtate of a colourleſs gaz, viz; carbonic 
acid gaz. ed, 


 $CCEXXXVI.: This gaz changes the blue juices 
of vegetables red. Its ſpecific gravity to that of the 
atmoſphere is about 15 to 1. A cubic inch weighs 
0.68985 of a grain. Animals die in it in a very ſhort 
{pace of time, and flame is inſtantly extinguiſhed, 


F $ ECLXXXVIL This gaz may be readily com- 
f bincd with an equal part of cold water; and different 


machines have been invented for the purpoſe of im- 
pregnating water in an eaſy and cheap way with * 
bonic acid, in imitation a mineral waters. 


g CCLXXXVIIL. Carbonic acid gaz diſſolved in 
water, or liquid carbonic acid, has a peculiar and 
pungent taſte; it changes the blue juices of vegeta - 


bles red, and is again n of i its water, either by 
heat or cangelation. 


0 CCLXXXIX. It is demonſtrated by the expe- 
riments of modern chemiſts, that carbonic acid, hke 
all other acids, conſiſts of oxygen, and a baſis which 
is carbon or pure charcoal; for, whenever pure char - 
coal is burned, that is, combined vith oxygen, carbo- 
nic acid is produced, and in a proportion preciſely 
equal to the weight of the carbon and oxygen em- 
ployed. This acid is formed likewiſe by heating the 
calces of metals, or metallic oxides, in fire, with car- 

bon; and by direct combination during he reliſh | 
tion of animals, 


XXIII. 0 CARBONATE OF POTASH. 


$ CCXC. Carbonate of pot-aſh, ærated pot. aſh, 
mild or common pot-aſh, common or erated fixed 
vegetable alkali, is a perfe& neutral ſalt, which con- 
fiſts of pure or cauſtic pot-aſh and carbonic acid. 
It is obtained by indirect combination in various 
proceſſes, and by direct combination, when a ſatu- 
rated ſolution of pure pot-aſh is impregnated with 
tarbonic acid to e 
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6 CCXCI. This neutral ſalt forms regular 
cryſtals, which repreſent tetraëdral priſms, termina- 
ting in ſhort tetratdral points. It has an urinous taſte, 
and changes the ſyrup of violets green. On expo- 
ſure to the atmoſphere it does not deliqueſce, but ra- 
ther effloreſces; in the fire it readily melts, and is de- 
compounded, its water of cryſtallization and acid are 
for the moſt part expelled, and pure pot-aſh remains. 
Four parts of cold water are required for its ſolu- 
tion, and rather a ſmaller quantity of hot water. 


$ CCXCII. All acids decompoſe mild pot-aſh in 
the moiſt way; hence new neutral ſalts are pro- 
duced, which differ according to the acid employed, 
and the carbonic acid eſcapes in the ſtate of gaz.— 


This ſalt is equally decompounded, in the dry way, 


by ſiliceous earth, which combines with the pure pot- 
aſh, and forms glaſs, whilſt the carbonic acid is ex- 
pelled. This accounts for the efferveſcence which 


| takes place during the fuſion of the mixture. 


$ CCXCIIT. This ſalt is likewiſe decompounded 
by quicklime ; the carbonic acid unites with the lime, 
which becomes rated, and quits the pot-aſh, which 
is thus rendered pure or cauſtic. Hence, if three 


parts of quicklime be mixed with one part of mild 
pot-aſh, diſſolved in water, and the ſolution be fil- 


trated and evaporated to dryneſs, wg ſhall obtain pure 
or cauſtic pot-aſh, which in pharmacy is known by 


the name of lapis cauſticus. 


F CCXCIV. The taſte of pure pot-aſh is ſo very | 
acnd that it erodes the tongue, It combines with acids, | 
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without efferveſcence. It inſtantly changes the blue 
| Juices of vegetables to a dark green, but this colour is 
ultimately deſtroyed, and becomes brown, inclining to 
yellow. Expoſed to the fire, it fuſes, after becoming 
red hot, without decompoſition; and an intenſe heat 
is requiſite to render it volatile. | 2 5 
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c cxcv. It quickly deliqueſces on ep e to 
the atmoſphere, from which it attracts the carbonic 
acid; and being then combined with acids, it again 
efferveſces. It readily diffolves in water, with 
increaſe of temperature. To render it ſolid again, 
it ought to be evaporated to dryneſs, but on this oc- 
caſion it never aſſumes a cryſtallized form. 


$ CCXCVI. sede and ſeveral other earths are 
diſſolved by it in the dry way, and in conſequence 
become vitreous _ more or leſs tranſparent. 


| XXIV. OF CARBONATE OF SODA. 


S CCXCVII. Carbonate of ſoda, mild or 
erated ſoda, ærated fixed mineral alkali, is a perfect 
neutral ſalt, conſiſting of the carbonic acid and pure 
or cauſtic ſoda. In Hungary, Egypt, Perſia, the 
Eaſt Indies, and China, it is found ready formed on 
the ſurface of the earth; likewiſe in a great many mi- 
neral waters, and on old walls. But, as this native 
carbonate of ſoda is never completely ſaturated with 
the carbonic acid, it is neceſſary to have recourſe to 
art, to obtain it in that ſtate. This ſalt is likewiſe | 
formed by the direct combination of its conſtituent 
parts; and, indirectly, by the DE ce of other 
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neutral ſalts; and by the lixiviation of the aſhes 7: 
1 growing near the ſea. | 


= 1 CCXCVI1I. The completely ſaturated carbo- 
nate of ſoda has rhomboidal cryſtals, which repre- 
ſent an aggregation of ſcales. On expoſure to the 
atmoſphere, it loſes its water of cryſtallization and 
effloreſces. Fire acts upon it in the ſame manner 
as upon carbonate of pot-aſh. Its taſte is urinous, 

but leſs acrid than that of mild potaſh. It "RO 
the blue juices of vegetables green. 


5 CCXCIX. This falt requires two parts of cold 
water for perfect ſaturation, but only an equal 
quantity of boiling water. Hence, it readily cryſtal- 
lizes on the cooling of the lixivium; the chryſtals, 
however, will be more beautiful if che evappratian | be 
carried on ſlowly. 


$ CCC. Acids and vitrifiable earths have the 
ſame effect upon carbonate of ſoda as upon carbo- 
nate of pot-aſh, except that the glaſs, produced in the | 
latter caſe, is more durable, and fuſes with greater 
facility. x 


$ CCCI. Carbonate of ſoda is decompounded by 
quicklime and pure ponderous earth, in the ſame man- 
ner as carbonate of pot-aſh ; and pure or cauſtic ſoda 
may be obtained according to the ſame method, and 
by the ſame procels, that we obtain cauſtic pot-aſh ; 

and pure or cauſtic ſoda differs from mild ſoda, for 
the ſame reaſon that mild pot-aſh differs from cauſtic. 
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14 CCCII. The compoſition af: the fixed cauſtic 
| Mali notwithſtanding the numerous experiments 
made on this ſubjeQ, remains as yet obſcure; and we 


are till obliged to conſider them as ſimple bodies, al · 


| though it be very probable that they are compoſed of 


different elements. Some modern chemiſts ſuſpe& 


that nitrogen conſtitutes one of their general: Prin- 
_ ciples.- 


XXV. OF CARBONATE OF AMMONIAC, 


$ CCCII1. Carbonate of ammoniac, or mild vola- 
tile alkali, is a perfect neutral ſalt, which conſiſts of 
the carbonic acid and pure or cauſtic ammoniac, 
Hitherto it has not been found in nature, and it is 
always produced either by direct combination, by 
the double decompoſition of other neutral ſalts, or 


the decompoſition of animal matter, and of certain 
other bodies by fire. 


| 6 CCCIV. The cryſtals of this ſalt are tetracdral - 
columns; they attract but a ſmall portion of moiſture 
from the atmoſphere, have an urinous taſte, and im- 

part a green colour to ſyrup of violets. They readily - 
| liquify in the fire, and are almoſt, at the ſame time, 
entirely ſublimed. Their ſolution is effected in two 
parts of cold water, and attended by the production of 


cold; of boiling water they require a quantity ſome- 
what leſs. 


$ CCCV. This ſalt, like all others formed by the | 
carbonic acid, is decompounded by quicklime. In 
this caſe, however, pure ammoniac paſſes off in the 


| 106 : | 8 | 
| Nate of gaz. It is likewiſe decompoſed by the fixed 
or cauſtic alkalis, which diſengage the ammoniac. 


-$ CCCVI. Pure or cauſtic ammoniac is never 

ſeen in a ſolid, but always in an eriform or liquid 
ſtate. It differs alſo from mild ammoniac, as fixed or 
cauſtic alkalis differ from mild alkalis. 


$ CCCVII. The celebrated Bertholet has diſco- 
vered, that pure ammoniac conſiſts of nitrogen and 
hydrogen; and that 1000 parts of pure ammoniac 
contain 807 parts nitrogen, and 193 parts hydrogen. 
This will be demonſtrated by the e experi- 
ments. 


d CCCVIII. If an uninterrupted ſtream of elec- 
tric ſparks be paſſed through a determinate quantity 
of ammoniacal gaz, che volume of this gaz will be al- 
moſt trebled, and at length the whole will be changed 
into a mechanical mixture of inflammable and nitro- + 
gen gazes. 


 $ CCCIX. Introduce a determinate quantity of 
pure liquid ammoniac into a glaſs retort, whoſe 
neck 1s connetted with a porcelain tube, containing 
common or calcined manganeſe, heated red hot, in 
an adjoining furnace. Fire being now applied to 
the retort, the ammoniac is forced to paſs through the 
red hot manganeſe in the tube, and, conſequently, a 
certain quantity of water and of nitrous gaz is ob- 
tained in the receivers. The ammoniac is thus de- 
"compounded; its two principles combine ſeparately 


* 
* 


10 


with the oxygen of the manganeſe, and form v water 
and nitrous 822. | 


5c CCCX. The compoſition of -ammoniac can be 
alſo proved from the ſtate of flaming nitre in fire; 
from the effects of the oxygenated muriatic acid, or 
cauſtic ſpirit of ſal ammoniac, ( CC XXIII.) and 
from a great number of experiments, which we ſhall 
have occaſion to mention hereafter, 5 


XXVL OF EARTHS IN GENERAL. 


d CCCXI. Chemiſts have given the denomina- 
tion of earth to ſuch bodies as are inodorous, inſipid, 
pulverulent or friable, uninflammable, ſcarcely ſo- 
luble in water, unchangeable in the fire; whoſe ſpeci- 
fic gravity is not more than 5, and which, when 
heated, either by themſelves or with inflammable bo- 
dies, do not acquire metallic ſplendour. 


$ CCCXII. Thoſe earths, which have not hitherto 
been decompounded, are termed elementary or 
ſimple earths. Of this kind, we reckon the follow- 
ing ſeven : 1. Calcareous earth, or Lime; 2. Ponder- 
ous earth, or Baryt; g. Argillaceous earth, or Alumine; 
4. Earth of bitter ſalt or Magneſia; 5. Siliceous earth, 
or Silica; 6. Earth of adamantine ſpar; 7. Jargon earth. 
Theſe ſimple earths conſtitute the principles of all 
thoſe, termed | compound earths, * . 


1 CCCXI11. Simple earths are ſubdivided into. 
ſuch - as are capable of combining with {0m a 
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forming neutral ſalts, and into ſuch as are inſoluble in 
acids. The former are termed alkaline or abſorbent 
earths, and to this claſs belong the four firſt of the 
earths above-mentioned. 


8 ccc xiv. Earths in their natural ſtate are ſeldom 
pure, for, in general, they are either combined with 


8 other earths, or with differ ent bodies. According to 


their ſtate of aggregation, they aſſume various exter- 


nal properties; to enumerate theſe is the work of 


mineralogiſts; it is our province only to examine 
their chemical properties when in a ſtate of purity. 
XXVII. OF CALCAREOUS EARTH. 


$ CCCXV. Cauſtic, or pure calcareous earth, in 
a ſtate of mixture with ærated calcareous earth, has 


been hitherto only found at Bath, and near the craters 


of ſome ancient volcanos. It is obtained artificially 
by the decompoſition of common calcareous earth, by 
fire, or by the decompoſition of other calcareous 
falts by fixed alkalis, when it is termed quicklime. 


F CCCXVI. Quicklime has an acrid, urinous, and 


corroſive taſte. It changes the colour of violets 


green, and in the end deſtroys it. Its ſpecific gravity, 


according to Bergmann, is 2.720. It undergoes no 


change in the fire, nor can it be fuſed in the moſt in- 
tenſe heat, unleſs in contact with fuſible bodies. 


8 CCCXVII. On expoſure to the 3 it 
becomes hot, intumeſcent, and is at length reduced to 
powder. The moiſter the atmoſphere is, the ſooner 


Pd 


wy | 

Joes this phenomenon happen. The lime is then ſaid 
to be lime ſlaked in air. Calcareous earth, deprived 
bol its water by burning, again attraQs it from the at- 

| moſphere, and, at the ſame time, parts with a confi- 
derable quantity of caloric. By diſtillation in an in- 
tenſe heat, however, this water may be expelled a ſe- 
cond time, and the former quicklime reſtored. But, if 
this ſlaked lime be expoſed to the atmoſphere ſome 
time longer, it becomes ſaturated by degrees with car- - 


bonic acid, and is reduced to the ſtate of zrated cal- 
careous earth. | 


8 CCCXxVIII. If a ſmall quantity of water be 
ſprinkled upon quicklime, it is eagetly abſorbed, and 
the quicklime remains as dry as before; but it quickly 
breaks with a crackling noiſe, falls to an impalpable 
powder, and at the ſame time produces a conſiderable 
degree of heat. This is attended by a peculiar ſmell, 
and phoſphoreſcence in the dark. The ſame effects 
are produced as mentioned in the preceding ſec- 
tion, but more rapidly. Lime, thus ſaturated with 


as much water as it can hold in a dry ſtate, is termed 
ſlaked lime. 


5 CcoxIx. A freſh quantity As water, added to 
ſuch lime, difolves it without exciting heat; 680 
parts of water, at the temperature of the atmoſphere, 


take up one part of quick lime; and this ſolution is 
termed lime- water. 


| $ CCCXX. Lime-water is a tranſparent colour. 
leſs fluid, the Tſpectfic as of which ſcarcely ex- 
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cCeeCds chat of pure water. It has an acrid taſte, ch anges | 


at firſt the colour of ſyrup of violets green, and after- 
wards deſtroys it. Expoſed for ſome time to the at- 
moſphere, its ſurface is inveſted with an earthy pellicle, 
termed cream of lime, which, when removed, is re- 


| placed by a new one. This ſubſtance is carbonate 


of lime, a neutral lalt, inſoluble in water, formed by 


the combination of the carbonic acid of the atmoſ- 


* and the lime of the lime- water. 


F CCCXXI. This ſeparation of calcareous earth 
from lime-water proceeds ſtill more rapidly, if 
the lime-water be brought into contact with carbonic 
acid gaz, or if this gaz be conducted through it. 
Calcareous earth in an zrated ſtate is alſo precipitated, 
if tothe lime water be added a ſolution of mild pot-aſh, 
which thus becomes cauſtic. (FCCXCIII. & CCCI.) 


| $ CCCX XII. Pure diſtilled AT is carried into 


the receiver by evaporating lime-water in cloſe veſſels; 


and quicklime remains behind. It requires, how- 


ever, an intenſe heat to ſeparate the laſt particles of 
Vater from the lime. 


8 CCCXX111. Quicklime diſſolves filiceous: 
earth in the moiſt way. Hence, if ſand be added to 
lime recently ſlaked, the mixture obtains a greater 
conſiſtence, and at laſt becomes very hard. This 
compound is termed mortar, the quality of which 
depends upon the proportion of the lime and. ſand; 
upon the degree to which the lime is ſlaked, previ- 


ous to its being mixed; and upon the tenuity and 
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uniformity of the ſand. Quicklime combines in 
the ſame manner with clay burned by art or vol - 
canos, and forms excellent mortar. 


0 CCOXXIV. In the FA way, abi com- 


bines with ſilica, clay, and magneſia, and forms more 
or leſs tranſparent ſcoriæ or glaſs. 


— 


xxvIII. ob SULPHATE OF LIME. 


$ CCCXXV. The combination of lime and the 
ſulphuric acid forms an earthy falt, known by the 
name of vitriolated lime, ſulphate of lime, ſelenite, 
or gypſum. Immenſe ſtrata of this ſalt are found in 
almoſt every part of Europe, and it is alſo contained 
in a great many mineral waters. In the former tate, 
mineralogiſts, on account of its external form, diſtin- 
guiſh it by the terms lapis gypſius, glacies mariæ, 
gypſum ſtriatum, &c. This ſalt may be alſo formed 
by a direct or indirect combination of its conſtituent 
parts. ee | 


.$ CCOXXVI. Gypſum, or ſelenite, forms flat 
_ priſmatic cryſtals, which remain unaltered in the at- 

moſphere. It requires 300 parts of cold, and 470 

parts of boiling water, for perfect ſolution; and hence 
we can only obtain it in beautiful chryſtals by flow 
evaporation in the open air. One hundred parts of 
this ſalt contain ge parts of lime, 3o parts ſulphuric 
acid, and 38 parts of water yo cryRallizaiion., 


9 CCEX XVII. Gypſum, on expoſure to fire, 
loles its water of cryſtallization, and is reduced to a 
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white powder, or burned gypſum ; and if the beat be 
intenſe, | it melts into a rern glaſs. 


$ CCCXXVIII. Water, Ty upon burned 
gypſum, is greedily abſorbed, whilſt the temperature 
is confiderably increaſed, and the gypſum becomes a 
paſte, which ſoon hardens, termed ſlaked gypſum. 


F CcCC XXIX. Gypſum is decompounded by 
bdbaryt and the fixed alkalis. They combine with 
1 the ſulphuric acid, and produce new neutral ſalts, at 
die ſame time that pure calcareous earth is ſeparated, 
= 1 is equally decompounded by the mild fixed alka- 
Mt lis and mild ammoniac ; in this cafe, however, the 
calcareous earth diſengaged is mild or erated. 


XXIX. OF NITRATE OF LIME. 
xx. Nitrate of lime, nitrated lime, cal- 

Eareous or earthy nitre, is an earthy falt, which con- f 
fiſts of the nitric acid and lime. It is found in the 8 
mother. earth of nitre- manufactories, on old walls, and. f 
mixed with true native nitre in the kingdom of Na- 7 
ples. The pureſt is obtained by the artificial and 8 
direct combination of its conſtituent parts. li 


| i CCOXXXIL. It is extremely difficult to cryſtal. 

[ lize this falt. The cryſtals in that cafe repreſent ſix- at 
fided priſms, with diatdral extremities. It has an dr 
acnid taſte, and deliqueſces very readily in the open tal 
air, by attracting from it a conſiderable quantity of in 
water. „ i 
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$ CCCXXXIL Ii is completely ſoluble in half its 
weight of cold water, and in an equal part of alco- 
hol. Expoſed to fire, it fuſes, and is decompounded; 
the nitric acid eſcapes as ſuch for the moſt part, and 
partly paſſes off in the ſtate of oxygen and nitrogen 
gazes, when pure calcareous earth remains, which 
now poſſeſſes the property of attrafting light, and 
of being luminous in the dark. It is known, from 
its inventor, by the name of Baldwin's phoſphorus. 


5 $CCOCXXXIIIL One hundred parts of nitric 
acid are ſaturated with gõ parts of lime, and 100 parts 
of the cryſtals of nitrate of lime contain 43 parts 


acid, 22 parts lime, and 35 Parts water of cryſtallir 
Zation, 


i 
£2 
— 


XXX. OF MURIATE OF LIME. | 7 


$ CCCXXXIV. Muriate of lime, or 'Glauber's 
fixed ſal ammoniac, is an earthy ſalt which conſiſts 
of the muriatic acid and lime. It is found native in 
ſea-water, and in the mother- water of culinary ſalt. 
It is likewiſe obtained either by dire& combination, 


or 2 the decompoſition of ſal ammoniac by Weder 
(CX X XVI.) | 


C CCCXXXV. The cryſtallization of this ſalt is 
attended with great difficulty, Its cryſtals are tetrab- 
dral priſms, which poſſeſs an acrid and diſagreeable 
taſte. On expoſure to the atmoſphere it deliqueſces 
in a very ſhort time, when, formerly, it was termed 
oil of lime, In the fire it readily melts, becomes dry, 

3H * 
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* 


and. remains undecompounded. - During this proceſs, 


it obtains the property of ſhining i in the dark; and this 


phenomenon having been firſt obſerved by Hombergs 
it, has been termed Homberg' $ event. | 


way CCCXXXVI One part 3 a half of per 7 


| readily diſſolve one part of muriate of lime; and boil- 


ing water diſſolves more than its own weight. This 
Falt i is likewiſe completely ſoluble i in aicohal. 


* *» 


$CCOXXXNVIL Muriate of. lime is decom- 
pounded by ponderous earth and the cauſtic fixed 
alkalis, becauſe they have a greater affinity for the 
muriatic acid than lime. The fixed aë rated alkalis 
likewiſe decompound i it by double affinity; carbonate 
of ammoniac, however, only decompoſes it in the 
moiſt way. If a concentrated ſolution of this ſalt be 
mixed with a concentrated ſolution of mild pot-aſh, 
or ſoda, the mild calcareous earth, recently formed, 


- abſorbs the whole of the water, and, in conſequence, 


the mixture becomes ſolid. This phenomenon was 


8 Dd termed Miracutum cken 


f 0 CCCOX XXVIII One bel parts of muriatic 
acid are ſaturated with 89 parts of cauſtic lime; and 
100 parts of cryſtallized muriate of lime contain 42 


parts acid, 38 parts NG and 20 er water of cryl- 
tallization. 


XXXL OF FLUATE OF LIME. 
'$CCCXXXIX. Fluate of lime i is an earthy ſalt 


| which conhiſls of lime and the fluoric acid. It is 
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found in great abundance in the veins of metals in 
England, Saxony, Bohemia, Switzerland, Harz, and 
elſewhere. We obtain it artificially by dirett com- 
bination, but not without great difficulty; an eaſier 


way is to ne nitrate of lime by 8 fluoric 
acid. | 


gcc. Fluor is difficultly ſoluble. in water, 
and is not therefore eaſily cryſtallized by art. Its 
cryſtals, in their natural ſtate, appear generally in 
the form of cubes. In the fire it readily fuſes into 
a vitreous maſs, without being decompounded. It 
likewiſe promotes the fuſion of other earths. When | 
heated it emits a phoſphoric light. N 


Ph CCCXLI. One hundred parts of cryſtallized 
fluor contain, according to Scheele, 16 parts acid, 57 
parts lime, and 27 parts water of OSA: 


2 2 f 47 


. or BORATE OF LIME. 


5 CCCExLII. The artificial combination of ba 
acid and lime produces borate of lime, an earthy ſalt 
which has hitherto been but little examined. For 
this purpoſe either a ſolution of boracic acid is added 
to lime water, or boracic neutral ſalts are combined 
with calcareous neutral ſalts. 

$ CCCXLIII. Borats of lime is Mig i 6 
parts of boiling water, and, on cooling the ſolution, 
ſhoots into white, flocculi. It has no taſte. In the 
fire i it becomes a a yitreous mals, TY 
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XXXIII. or CARBONATE OF LIME. 


FCCCXLIV. Carbonate of lime, atrated lime, 
mild calcareous earth, or lime. ſtone, is a true earthy 
falt, ariſing from the combination of carbonic acid and 
lime. It is found in ſuch abundance that it may be 
properly conſidered as a conſtituent part of our earth, 
immenſe chains of mountains being formed by it.— 
On account of its external form, mineralogiſts have 
diſtinguiſhed it by various names, ſuch as Chalk, 
Marble, Spar, &c. It is produced artificially either 
by dire& combination, or by the decompoſition of 
neutral carbonates by lime. 


18 CCCXLV. As 1 of lime is — ſo- 
luble in water, it has never been cryſtallized by art; 
in nature, however, it is found in a cryſtallized ſtate, 


under a great variety of forms. In the fire it under- 


goes no altetation at firſt, but, at laſt, if the heat be 
intenſe, it is decompounded, the acid eſcapes, and 
the lime remains in a cauſtic tate. Thus common 
lime-ſtone, when burnt in lime-kilns, becomes quick- 


 $ CCCXLVI. Almoſt all acids decompound the 
mild calcareous earth; new calcareous ſalts are 
formed, and the carbonic acid paſſes off in the ſtate 
of carbonic acid gaz, whence ariſes the efferve- 
ſcence. 


2 $ CCCXLVII. Water, when impregnated with 
the carbonic acid, difſolyes a much greater quantity 
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of mild calcareous earth, and forms acidulous carbys 
nate of lime. But, by heat or repoſe, the ſuperabung 
dant carbonic acid is again ſeparated, and mild cal- 
careous earth precipitated. 


XXXIV. OF BARYT. 


$ CCCXLVIII. Baryt, or pure ponderous earth, 
has not hitherto been found in nature, for it is always 
combined either with the ſulphuric acid, in the ſtate 
of ponderous ſpar, or with the carbonic acid, as 
carbonate of baryt, We produce it artificially, by 
the decompoſition of ponderous ſpar by fixed alka- 
lis. To this end, one part of ponderous ſpar, and 
three parts of mild pot-aſh, are put into a crucible, 
and ſtrongly heated for ſome time; the ſulphate of 
pot-aſh thus formed, being then waſhed in water, the 
carbonate of baryt remains. To aſcertain whether this 
carbonate be perfectly free from undecompoſed pon- 
derous ſpar, we diſſolve it in nitric acid, filtrate the 
ſolution, and precipitate the baryt by means of mild 
ſoda ; the carbonic acid being then expelled by cal- 
cination, pure or cauſtic ponderous earth is obtained, 


| $CCCXALIX. Pure baryt, like quicklime, is cauſ- 
tic. Its ſpecific gravity is equal to 4, It is completely 
diſſolved in goo parts of diſtilled water, and affords a 
liquid fimilar to that of lime. In the fire it . not 
melt by itſelf. ; 


13 
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„xXx. OF SULPHATE OF BAR Vr. 


S CCCL. Sulphate of baryt, or ponderous ſpar, is an 
'earthy ſalt, compoſed of the ſulphuric acid and pure 
baryt. It is abundantly found in the veins of metals 
in almoſt every part of Europe. We obtain it artifi- 
cially by the eee of other frm. e "Ow by 


Is the (ce wi * 


8 col. TORE e affords this neutral 
Cat in a cryſtallized ſtate, and generally, in the form of 
ſmall rhomboidal plates. At firſt it undergoes ſcarcely 
any alteration-in the fire, but, at length, it melts into 
glaſs. When heated it becomes luminous in the dark. 
It is almoſt inſoluble i in water, at leaſt, it ls leſs fo. 
luble chan 1 kao Abt 


$CCCLI.. Neither cauſtic Abels nor 5 * 
mineral acids have any adion upon ponderous ſpar. 
rated neutral ſalts decompoſe it by double affinity, 
for the ſulphuric acid combines with the alkalis, and 
the carbonic acid with the ponderous earth, forming 
carbonate of baryt. 


0 CCCLIH. 4 to Hermbſtaedt, 100 parts 
of ſulphuric acid are required for the perfect ſatura- 


tion of 330 parts of ponderous earth; and 100 parts 


of ponderous earth contain go parts acid, wy parts | 
baryt, and g parts mer. 


XXXVI. OF NITRATE OF BARYT.. 


F$ CCCLIV. Nitrate of EY or nitrated baryt, 


is an earthy falt, conſiſting of the nitric acid and 


ponderous earth. It has not hitherto been found in 
nature. Art forms it either by direct combination, 


or the decompoſition of carbonate of baryt by me 5 
nitric acid. 


S CCCLV. According to ſome Chemiſts, the 
cryſtals of nitrate of baryt are ſix- ſided columns; 
according to others, triaëdral plates. It has an acrid 
and bitter taſte, and is not changed in the atmo- 
ſphere. It is decompounded in the fire as well as 
its acid; the latter comes over in the ſtate of oxy- 
gen and nitrogen gazes, and pure ponderous earth 
remains. Six parts of cold water, at leaſt, are re- 
quired for its ſolution, | 


$ CCCLVI. The other earths and cauſtic alkalis 
have no effett upon nitrate of baryt; the mild alka- 
lis, however, decompoſe it by double affinity. The 
nitric acid combines with the cauſtic alkalis, and the 
carbonic acid with the ponderous earth. It is alfo de- 
compounded by the ſulphuric acid, which, uniting 
with the ponderous earth, forms artificial ponderous | 
r whilſt we nitric acid is expelled. 


8 CCCLVII. Nitrate of baryt, on account of x 
this latter property, is an excellent mean for de- 
1 


— ä — — —— vn 
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n ſulphuric acid in liquids, and, like nitrate 
of filver, may be employed to purify the nitric 
acid from ſulphuric acid. Laſtly, as nitrate of baryt 
decompoſes neutral ſulphates, it is very uſeful for 
detekting the n of ſuch bodies. 


xXxxvII. OF MURIATE OF BARYT. 


g CCCLVIN, Muriate of baryt is an arthy 
ſalt, which ariſes from the combination of baryt - 
and the muriatic acid, Hitherto we have not found 


it in nature, but we obtain it artificially, either 


by the dire& combination of its conſtituent parts, 


ur by the decompoſition ' of carbonate . of Perle 
by means of the muriatic acid. 


'$.CCCLIX. The cryſtals of this neutral ſalt 
are cubes, which remain unchanged in atmoſpheric 


air, and have a nauſeous and burning taſte. They 


undergo no alteration in the fire. Three parts of 
cold water are oye” for their ſolution. 


$ CCCLX. Cauſtic alkalis, and alkaline earths, 
haye no adtion upon this ſalt; but mild alkalis 
decompound it by double affinity. It is likewiſe 
decompoſed by the ſulphuric and fluoric acids; and, 
of all the falts with which we are acquainted, it is 
the moſt deln for deteQing the preſence of thoſe 


acids. 
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XXXVIII. OF CARBONATE OF BARYT. 


$ CCCLXI. Carbonate of baryt, or aErated pon- 
derous earth, is an earthy ſalt, formed of the carbonic 
acid and pure ponderous earth. It has been found 
ready formed near Angleſark in Lancaſhire, and 
near Strontian in Scotland. It is obtained artificially 


by the decompoſition of mild alkalis by means of 
pure 9 earth. 


8 CCCLXIL Though atrated ponderous earth 
be found in nature in the form of priſmatic cryſtals 
with pyramidal extremities, yet we have never been 
able to obtain it in that ſtate by art. Its ſpecific gra- 
vity is 3.773. It has no taſte, and is not altered in 
the atmoſphere: It is decompounded in the fire ; the 
carbonic acid eſcapes in the ſtate of gaz, and pure 
ponderous earth remains. It is almoſt inſoluble in 
water, for water, even if it be zn with car- - 


bonic acid, diſſolves no more than 2 part of it. 
756 


$ CCCLXIII. All mineral acids decompound 
this ſalt ; they combine with the pure ponderous earth, 
and form new neutral ſalts, while the carbonic acid is 
ſeparated. But no effeQ is produced upon it oy the 
cauſtic alkalis and the other earths. 


- CCCLXIV. One hundred parts of carbonate 


of baryt contain 65 parts of pure baryt, 28 pry of | 
carbons 06a parts of . 
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ix. OF MACNE SIA. 


$ CCCLXV. Pure Magneſia, or bitter earth, has 
; not hitherto oncurred i in nature, for it. is combined 
elther with acids in the form of earthy ſalts, or mixed 
with other earths, as Serpentine, Steatites, Talc, Af- 
beſtos, &c. For chemical and medical purpoſes it is 
"commonly prepared by the decompoſition of bitter 
falt, by the fixed mild alkalis, and ſubſequent ſepara- 


uon of the carbonic acid by calcination. 


F CCCLXVI. Magneſia when pure and perfectly 
free from acid has no taſte. It imparts a faint green 
bo blue vegetable juices, and is ſcarcely ſoluble in 
water, for no lefs than 3692 parts of it are required 
for the complete ſolution of one part of pure mag- 
neſia, nor does it become hot With, it. Fire does 
not change i it in the leaſt, and, if pure, it reſiſts the 


moſt intenſe beat“. It is not diſſolved by filiceous 


earth, but with calcareous carth it melts into glaſs 
which ſcintillates with ſteel. It vitrifies alſo with 
dorax and microcoſmic ſalt. 3 


XL. OF SULPHATE OF MAGNESA. 


ß CCCL.XVII. Sulphate of magneſia, Sal amarus, 
Epſom ſalt, is an earthy ſalt, which conſiſts of the 
fulphuric acid and pure magneſia. It exiſts in va- 
rious mineral waters, ſuch as the waters of Epſom, 
Seydſchitz, Eger, and others. It occurs likewiſe, under 


* It is ſaid, that, at Chemnitz in Lower Hungary, metallic re- 
guli have lately been obtained from Chalk, Baryt, and Magneſia. 
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a folid form, in the fiſſures of rocks among the Alps 


in Switzerland, and various other mountains, and in _ 


the caverns near Jena, called Teufelslocher: We ob. 
tain it artificially either by direct combination or the 
decompoſition of ſuch other earthy as as contain 
magneſia, by the en acid. 


$ CCCLXVIIL The cryſtals of cilpbate * 
neſia are properly four- ſided columns, with four- 

ſided extremities; but, in general, it only ſhoots 
into ſmall needle-like cryſtals. It has a very bitter 
taſte, and loſes its tranſparency when in contact wik 
the open air. On expoſure to fire, it parts with its 
water of cryſtallization, and falls to powder : if water 


be then affuſed, the ſalt eagerly abſorbs a part of it, 


with developement of much heat, and becomes a ſolid 
maſs, which is gradually diſſolved in the remaining 
water; but, if the ſalt be kept longer in the fire, it 
melts, is decompounded, and the ſulphuric acid eſ- 
capes. | 


d CCCL.XIX. One thouſand parts of cold water 
readily diſſolve about 800 parts of ſulphate of mag- 
neſia; but 1000 parts of this ſalt are perfectly * 
ſolved in only 666 parts of boiling water. 


8 CCCLXX. Sulphate of . is decom- 
poſed by pure calcareous and ponderous earths; they 
combine vith the ſulphuric acid and form gypſum, 
or ponderous ſpar, and the magneſia is ſeparated; 
If, therefore, lime· water be poured into a ſolution of 
ſulphate of magneſia, the precipitate will cankilt of 
gypſum and magneſia. 


—$ CCCLXXI. Sulphate of magnefia is decom- 
pounded by the fixed cauſtic alkalis, which combine 
with its acid, and form fulphate of pot-aſh or ſoda, 
and pure magneſia is precipitated, Bitter ſalt is alſo 
gecompounded by cauſtic ammoniac; this body com- 
bines. with the ſulphuric acid and forms ſulphate of 
ammoniac, which, however, inftantly ſeizes upon the 
precipitated magneſia, and forms a triple ſalt. The 
mild alkalis decompoſe ſulphate of magneſia by dou- 


ple affinity; and, on this occaſion, the carbonic acid, 


which is ſeparated, unites with the pure magneſia and 
forms carbonate of magneſia. 


* $CECL.XXI1L. One hundred parts of ſulphuric 
acid are ſaturated with 80 parts of magneſia, and 100 
parts of eryſtallized ſulphate of magneſia contain 24 


parts acid, 19 parts er ed and 57 parts water of 
N 


XII. OF NITRATE OF MAGNESIA. 


- $CCCLXXIII. Nitrate of magneſia, or nitrated 


magnelia, is an earthy falt, compoſed of the nitric 
acid and pure magneſia. It is found native in the 


mother earth of nitre-manufaQtories, and on walls, 


We obtain it artificially either by diref or indire&᷑ 


combination. 


0 $ CCCLXXIV. It difficultly ſhoots into cryſtals : 


which are tetrabdral columns; its taſte is acrid and 
bitter, and it deliqueſces in the atmoſphere, It is 
gecompounded in the fire; the acid is expelled in 
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the ſtate of oxygen and nitrogen gazes, and pure 
magneſia remains. Ie is readily diſſolved in water, 


and, likewiſe, in ſpirit of wine; the former ä 5 


its own r vu 


go XV. Nitrate of magneſia is EY 
pounded by quicklime, pure baryt, and pure alkalis, 
which precipitate pure magneſia. The mild alkalis 

- precipitate the magneſia in a mild ſtate. A decom- 
poſition of this ſalt is alſo effected by the ſulphuric: - 


and fluoric acids, which combine with the W 
| and expel the nitric acid. 


{ 3 1 


$ CCCLXXVI. One hundred parts of nitric 
acid require 75 parts of pure magneſia for perfe& 
ſaturation, and 100 parts of cryſtallized nitzate of 
magneſia contain g6 parts of acid, 27 parts of mag» 
neſia, and 37 parts water of cryſtallization... 


XIII. of MURIATE OF MACNESIA. 


$ CCCLNXVI. Muriate of magneſia is an earthy 
ſalt, which conſiſts of the muriatic acid and pure mag- 
neſia. In its native ſtate it is found in ſea - water, 
in various mineral waters, and in the mother · earth of 
nitre manufattories. It is produced en, cither 
10 dirett or indirect combination. == 

$ CCCLXXVIIL This falt is found in * 
delicate acicular cryltals, which ae on "__ 
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ſure to the atmoſphere, and have an acrid and bit- 


ter taſte. : Fire decompoſes i a he wein en — 


pure magneſia remains. 


g CCCLXXIX. It is readily diſſolved in its on 


weight of water; nevertheleſs its cryſtallization is at- 


tended with difficulty, and the liquor, on being ee, 
generally forms a gelatinous mals: KA | 


'F CCCLXXX. This falt is perfectly pl 


5 by quicklime, pure baryt, and the fixed cauſtic . 


lis. With pure ammoniac it forms a triple ſalt, It 
is alſo decompoſed by the ſulphuric and nitric all, 
and * muriatic acid 1 is ee 


— * * 
„ ? . 


gccHXXxI. One ahdred parts of Sen 


acid are completely ſaturated with 71 parts of pure 


magneſia, and 100 parts of muriate of magneſia 


conſiſt, according to Bergmann, of g4 parts acid, 41 


parts magneſia, and 25 22 or water or TYRA 


lization. \ 


| XIII. OF CARBONATE OF MAGNESIA. 


$CCCLXXXI1I. Carbonate of magneſia, or 


 aErated magneſia, is an earthy ſalt formed of che car- 
boni acid and pure magneſia, We find it in a ſtate 


of combination with other earths, in Serpentine, Talc, 
&c. It is obtained artificially by the decompoſition 


of neutral e ſalts by means of mild alkalis, 


54 © CCLXXXI1L Completely a rated 9 is 
formed (but ſeldom) in minute acicular cryſtals.— 


: 


» 
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lis ſpecific gravity is 2.155. It has an earthy taſte 
and ſuffers no change in the atmoſphere. It is decom- 
pounded in the fire, the carbonic acid is expelled, 
and pure magneſia remains, which has ſuffered a loſs 
of weight equal to 0.55. This ſalt is taken up by 
cold diſtilled water in a proportion of 2 ae im- 


 pregnated with carbonic acid = 1 5 FN 3 

$ CCCLAXXIV. All the other mini "acids 
decompoſe carbonate of magneſia with efferveſ- 
cence, Siliceous earth, by itſelf, does not decom- 
pound i in the dry way ; but mixed with filiceous and | 
calcareous earths, it melts into a glaſs which n 
lates with ſteel. 


$ CCCLXXXV. One hundred parts of carbo- 
nate .of magneſia contain 45 parts of pure mag- 


neſia, 25 parts of carbonic acid, and go * of 
water. | 


XxIIV. Or ALUMINE. 

d CCCLXXXVI. ' Alumine, aluminous or argil- | 
laceous earth, has not hitherto been found perfectly 
pure in nature, but always in a ſtate of mixture with 
other earths. The pureſt is found near Halle in the 
Duchy of Magdeburgh. It is eaſily obtained artiſi- 


cially, by the decompolition of alum by means of 
alkalis | | hs 


$ CCCLXXXVII. The ſpecific en e edn 
alumine is 2. It has no taſte, and is inſoluble in water, 
although water divides it into minute particles, and 
forms with it a foft and tenacious * which is haps 
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| Pily adapted ſor the baſes of pigments. It undergoes no 
change in the atmoſphere, nor does it attract carbonic 


acid. In the fire it is not fuſed inthe leaſt, but greatly 
diminiſhed in volume, whence the ingenious Mr. 
Wedgwood made uſe of this earth for his pyrometer. 


When fuſed with three parts of calcareous earth, it 


affords glaſs which ſcintillates with ſteel. The 


fixed alkalis likewiſe diſſolve it in the dry way, and 


thus forms a maſs ſoluble in water. 


XIV. OF . 


x cecLxxxvIII. Alum, or ſulphate of alumine, 
is an earthy falt which conſiſts of the ſulphuric acid 
and alumine. Native alum is found near the craters 
of volcanos, and in ſome mineral-waters. We obtain 


it artificially, either by direct combination, or by * 


reduction of aluminous pyrites. 


8 CCCLXXXIX. Theſe minerals always contain 
the chief conſtituents of alum in an *»uncombined 


Hate, The ſulphuric acid appears in the form of ſul- 
- Phur, and the alumine is combined with various other 


bodies. But, during the effloreſcence, the ſulphur 
combines with the oxygen of the atmoſphere, and 


| forms ſulphuric acid, which, uniting with the alumine, 
becomes alum. To accclerate this proceſs, a large 


quantity of the minerals ſhould be previouſly roaſted 


by a gentle heat, to purify them from all reſinous | 
matter. | PRs 


4 CCCXC. The calphuric acid, generated in the 
manner deſcribed, combines not only with the 
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alumine, but alſo with the calcareous earth, magneſia, 
and iron of the minerals, and produces gypſum, ful- 
phate of magneſia, and ſulphate of iron. The alum 
is ſeparated from theſe bodies by cryſtallization ; the 
gypſum is precipitated during evaporation, and 'the 
ſulphates of magneſia and of iron remain in the lie. 


$ CCCXCI. Beſides thoſe impurities, the firſt 
lixivium of alum contains alſo a certain portion of 
ſuperabundant ſulphuric acid, which impedes the cry 
tallization of the alum. This is generally ſaturated with 
Pot-aſh. Nevertheleſs the alum of the ſhops is not 
only ſuperſaturated with e acid, N a 
mixed with ſulphate of hah | 


$CCCXCII. The cryſtals of claw ans octaëdrons 
of a ſweetiſh aſtringent taſte, which effloreſce in a 
ſlight degree when in contact with the atmoſphere, and 
change the infuſion of violets red. On expoſure 
to fire they liquefy very readily, loſe their water of 
cryſtallization with conſiderable intumeſcence, and 
form a dry, friable, and ſpongy ſubſtance, termed 
burnt alum. It is decompounded if the heat be 
more intenſe, its acid is diſſipated, and alumine re- 
mains. It requires 34 parts of cold, and 16 my” 

_ of. boiling water for wanne 


$ CCCXCLIL. Alum is decompounded * 
lime, baryt, and magneſia, which combine with the 
ſulphuric acid, and precipitate the alumine. The 
ſame effect is produced by pure alkalis, but, if they 
be added to exceſs, the alumine which was precipi- 
Hated is re-difſolved. 
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8 CCCXCIV. If a ſolution of common alum be 
boiled with a ſmall portion of alumine, the alum ap- 
pears not only to be perfectly ſaturated with the earth, 
but to be ſuperſaturated. The lixivium is then almoſt, 


taſteleſs, and when at reſt depoſits e of a cubic 
form. 


S9 CCCXCV. One hundred parts of Würde acid 
are ſaturated with 75 parts of alumine, and 100 parts 
bol the cryſtals of alum contain 24 parts acid, 18 parts 
alumine, and 58 parts of water of cryſtallization. 


XLVI. OF THE OTHER ALUMINOUS 
NEUTRAL SALTS. 


$ CCCXCVI. The combination of 100 parts of 
nitric acid and 65 parts of alumine produces an 
earthy ſalt, viz. nitrate of alumine, the cryſtals of 
which repreſent ſmall priſms ; they have an aſtringent 
taſte, and deliqueſce in the atmoſphere. In the fire 
they ſwell, and are, at laſt, decompounded, on which 


occaſion their acid eſcapes in the ftate of oxygen and 
nitrogen gazes. | 


g $ CCCXCVII. One hundred parts of muriatic 
acid, combined with 55 parts of alumine, afford an 
earthy ſalt, known by the name of muriate of alu- 
mine. It is difficultly cryſtallizable. If the lixivium 
be evaporated to dryneſs, there generally remains 
a maſs ſimilar to gum, which has a ſaline aſtringent 
"taſte, and is very deliqueſcent in the atmoſphere,— 


52533 1 FS - v8 ” : * £ LY 
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Expoſed to fire, it loſes its wid and is decom- 
pounded. 


$ CCCXCVIIL. If a ſolution of mild pot-aſh, or 
ſoda, be poured into a ſolution of common alum, no 
immediate precipitation takes place, but the carbonic 
acid, ſeparated from the alkalis, combines with the 
alumine, and produces a neutral ſalt ſoluble in water, 
but which is decompounded when at reſt, pure alumine 
being precipitated, and the carbonic acid expelled. 
This carbonate of ine! is ſaid to be alſo a natural 
produtt; | 


XLVII. OF SILEX. 


$ CCCXCIX. Silex, or filiceous earth, occurs 
more frequently and much purer in nature than 
the other earths. Mineralogiſts have diſtinguiſhed it 
by various names, according to its external appear-- 
ance, and its greater or leſs. purity. Thoſe earths _ 
and ſtones which contain it in abundance are termed 
vitrifiable earths. and ſtones. It is found ſtill purer 
in what is termed white quarz. Eo 


gc. Neo ſpecies of filex is perfeQly pure: 


it is mixed either with metals or other earths. In * 


order, therefore, to obtain pure filex for chemical 
purpoſes, we reduce one part of quarz to an impal- 
pable powder, and fuſe it in a crucible with four 
parts of pure pot-aſh, by which means we obtain a 
vitreous maſs, whieh ſpeedily deliqueſces in the at» 
moſphere, and which, diſſolved in two parts of water, 
furniſhes oy liquor of flints. This * being di- 
| K 2 
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luted with 24 parts of water, nitric acid is ſuc- | 
ceſſively added, till the mixture becomes acid to the 


taſte. It is then evaporated, and we find that the 


reſidue is a delicate powder, which, waſhed and edul- 
To, forms 2 8 filex. a 


S CCCCI. If the 8 of flints, above-mentioned, 


be diluted with a ſmall quantity of water only, and 


an acid be then added, the filex is immediately ſepa- 
rated in the form of a viſcous maſs, which is diffi- 
cultly ſeparated from the remaining liquid, F 


s$ CCCCII. The hardneſs of filex is ſuch as to 
ſcintillate with ſteel. Its ſpecific gravity is 2.265. 
It ſuffers no change in the atmoſphere, and, if per- 
fealy pure, may be expoſed to the moſt violent heat 


without being fuſed. It is almoſt inſoluble in water, 
for 100,000 parts of water can hold no more than 


one part of ſilex in ſolution. b Na 


$ CCCCI1L. Silex is neither eroded nor diſſolved 
by any acid, the fluoric acid excepted. The cauſtic 
fixed alkalis diſſolve it in the dry way. Two parts 
of filex, combined with one part of alkali, form a 


mals inſoluble in water, termed glaſs. But four parts 
of alkali, and one part of ſilex, afford a glaſs which 


is ſoluble in water. (F CCCC.) It alſo combines 


with lime, and thus produces an 28 glals. 


= CCCCIV. In the 88 ftex is difſolved by 


the caultic alkalis, for fix or ſeven parts of theſe hold 
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one part of ſilex in ſolution; but, on the addition of 
carbonic, or other acids, the ſilex is again ſeparated. 


XLVIII. OF JARGON. 


$5 CCCCV. The celebrated Klaproth in analy- 
Zing the precious ſtone known to mineralogiſts by 
the name of jargon, diſcovered a peculiar ſpecies of 
earth as one of its conſtituent parts, which differs 
In its chemical properties from all the other known 
earths, and to which he gave the name of Terra 
circonia. ; 85 e 


$ CCCCVI. This earth is not diſſolved by the 
cauſtic alkalis either in the dry or moiſt way. The 
ſulphuric acid, however, diſſolves it completely with- 
out efferveſcence, and forms, after evaporation, a 
pultaceous maſs with it. If it be ſuperſaturated with 
this acid, it becomes a cryſtallizable ſalt of an aſtrin- 
gent taſte. Borax diſſolves it in the dry way. 


XLIX. OF THE EARTH OF ADAMANTINE 
SPAR. + 

s$ CCCCVII. Adamantine ſpar, according W-- 
Klaproth, conſiſts of argil and a peculiar ſpecies of . 
earth, which differs from all the other known earths 
in its property of not being diſſolved by acids in 
the moiſt way, nor by the alkalis in the dry way. 
Klaproth termed it Earth of adamantine ſpar, Its 
properties are not yet accurately aſcertained. : - | 


Since the original was publiſhed (1793) a new earth has been 
diſcovered in the mines of Strontian, in Argyleſhire, termed Stron- 
tite or Strontian earth. It has a pungent acrid taſte, is ſoluble both 
in hot and cold water, but more readily in the former, and eryſtal- 
lizes on cooling the ſolution. It attracts carbonic acid from the 
atmoſphere, and combines with varibus acids. Vide rde Tranſac- 
tions of the Royal Society of Edinburgh T. . | 


; =_ 


I. OF INFLAMMABLE . BODIES. 


$ CCCCVIIIL. Though, itrialy ſpeaking, all bo- 
dies may be ſaid to be combuſtible which are capable 
_ of combining with oxygen; yet, in this place, we diſ- 
tinguiſh by that name ſuch bodies of the mineral king- - 
dom only as burn with faettity and flame in an increaſed 
temperature. Theſe may be divided into ſimple and 


compound. The diamond and ſulphur belong to the 


former, and, to the latter, ſolid and liquid bitumens. 


— 


1.17 or THE DIAMOND. 


6 CCCCIX. The diamond is found in the TO 
doms of Viſapour and Golconda in the Eaſt Indies, 
and, likewiſe, in Brazil. It appears in the form of 
oRtatdral, dodecaëdral, and icoſaëdral cryſtals, and 
generally ſurrounded by an earthy cruſt. This pre- 
cious ſtone was formerly ranked among vitreous 
bodies; but, it has been ſince proved by experiments 
that it is, in reality, an inflammable ſubſtance. We 
are not, however, acquainted with its conſtituent 


parts, and all we know of its ie is limited 
to this. 


| FCCCCX. The diamond is one of the hardeſt 
bodies in nature. It ſpecific gravity is 3. 5212. It 
_ refleRts the rays of light in a triple ratio of its denſity. 


It diffilates when ſuddenly expoſed to fire; but, if it be 


heated gradually, it burns flowly, and with a phoſpho- 
ric light in the temperature at which filver melts, 


7 | 14195 N f 
without the ſmalleſt reſidue. If the combuſtion 
take place in a cloſe veſſel, it produces a very ſmall 
quantity of carbonic acid. But, neither water, ſpirit 
of wine, oils, nor ſalts, either in the dry or woiſt Ways 
| have the leaſt effect uppn it. 


LI. 'OF SULPHUR. 


d CCCCXI. Nature abounds with rats Wah | 
pure and in a ſtate of mixture with other bodies. 
The former is found near the-craters of volcanos, and- 
the ſources of ſome mineral waters; and, in larger 
maſſes, mixed with gypſum and calcareous earth, in 
Sicily, Spain, Switzerland, and other countries. The 
latter is found in metallic ores, and, combined with 


hydrogen and lime, in various mineral waters. The 


| ſulphur of commerce is either ſuch as is found ready 
formed, or ſuch as is extracted from copper or iron 
pyrites. Of late it has been aſſerted, that ſulphur is 
often ſeparated during the putrefattion of animal and 


vegetable matter, and even that it has been extracted 
from them by chemical means. 


8 CCCCXIL. Sulphur has a yellow colour, and 
poſſeſſes neither taſte nor ſmell. Its ſpecific gravity 
is from 1. goo. to 2. 350. It undergoes no change in 
air, and is inſoluble in water. Spirit of wine does not 
diſſolve it, unleſs both bodies be reduced to the ſtate 


of gaz ; in this caſe, 12 parts of ſpirit. of wine diſ- 
ſolve one part 85 n | 


$ CCCCX111. A gentle heat ſmh it imo. 
her vapours; but, if the heat be da 
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it becomes ſoft, fuſes, and aſſumes a red colour, and, 
when cooled, ſhoots into acicular cryſtals. As the 


- earthy particles with which the ſulphur is mixed are 


not volatile, it can be purified by ſublimation, when 


flowers of ſulphur are obtained. This operation is 


uſually performed in veſſels called aludels. 


8 CCCCXIV. If ſulphur be more ſtrongly heated 
in an open veſlel, it accends with a blue flame. This 
combuſtion abſolutely requires a free acceſs of atmol- 


| pheric air. The vapours, which then ariſe, are very 


ſuffocating, and, collected in a proper apparatus, 
conllitute an æriform acid of a peculiar kind, termed 
ſulphuric or vitriolic acid. Sulphur, till within theſe 


few years, was thought to be a compound. body, the 


conſtituent parts of which were ſaid to be vitriolic 
acid and phlogiſton; but, it can now be demonſtrated 
by experiment, that ſulphur is a ſimple body, which, 
during combuſtion, or, in other words, during its com- 
bination with oxygen, produces ſulphuric acid. 


LIII. OF ACIDS OF SULPHUR IN 

GENERAL. | | 
$ CCCCXV. Sulphuric or, vitriolic acid conſiſts, 
therefore, of ſulphur, which conſtitutes its baſis, and 
of oxygen. It frequently occurs in combination 
With alkalis, earths, and metals; but ſeldom in a ſtate 
of purity, and whether at all has been doubted. For 
chemical, medical, and other purpoſes, it is obtained 
by the combultion of ſulphur, and the decompoſition 


| of metallic and earthy ſulphuric acid falts by fire. 


6 CCCCXVI. Hence, if calcined ſulphate of iron 


be diſtilled in an earthen or glaſs retort, carefully 


— 
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luted, che ſulphuric acid, ſtill united with the remain - 
ing water of cryſtalli z ation, is obtained in the receiver, 
and a red oxide of iron is left in the retort. It can 
be produced in the ſame manner from alum, but, in 
this caſe, the reſidue is pure alumine. Concentrated 
ſulphuric acid, obtgined by this procels, is commonly, 
termed oil of vitriol, or oil of alum. 


8 CCCCXVIL. But, if ps be burned under a 

ſpacious bell-glaſs, the internal ſurface of which being 
moiſtened by the vapours of water, the ſulphuric acid, 
formed by the combuſtion of the ſulphur, combines 
with the water which adheres to the bell, and paſſes into 
the receiver, and is now termed ſpirit of ſulphur by 
the bell. For commerce, this acid is prepared by 
burning ſulphur in a large receptacle, coated on the 
inſide with ſheets of lead, and furniſhed at the "Dogs. 
with a ſufficient quantity of water. 


5 $ CCCCXVIII. Sulphuric acid is likewiſe ob- 

tained by repeatedly diſtilling pure nitric acid upon 
powdered ſulphur. During this diſtillation a conſi- 
derable portion of nitrous gaz is ſucceſſively diſen- 
gaged, and, at length, pure ſulphuric acid is left in the 
retort. On this occaſion the nitric acid is decom- 
pounded; for one part of its oxygen combines with 
the ſulphur, and forms ſulphuric acid, while the other 
part or the nitrous gaz Waben, 


yu cx. Sulphur i is capable of combining 


with oxygen in various proportions, and for this reaſon - _ 


ve have perfeR acid of ſulphur, or ſulphuric acid, 
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and imperſett acid of ſulphur, or ſulphureous acid. 
As theſe acids differ from each other in many of their 


properties, it will be right to treat * them under dif- 
ben heads. 


LIV. OF THE SULPHURIC ACID. 


F CCCCXX. To obtain the ſulphuric acid, or 
perfect acid of ſulphur in a very pure ſtate, oil of 
vitriol, ſuch as is uſually had at the ſhops, is diſtilled 
in a glaſs retort. At firſt, a browniſh liquor paſſes 
over into the receiver, which, being ſeparated and 
kept in a cloſe veſſel, ſhoots, by refrigeration, into 
glacial cryſtals on the ſides of the veſſel, formerly 
termed volatile ſalt of vitriol. This liquor is ſuc- 
ceeded by the water of the oil of vitriol, and, laſtly, 
on increaſing the heat, by very pure ſulphuric acid. 
The cryſtallizable liquor before mentioned is not al- 
ways obtained, and generally only from the oil of 
vitriol prepared from ſulphate of iron. 


$ CCCCXXI. This pure ſulphuric acid is co- 
lourleſs, like water, and has no taſte; its ſpecific 
gravity is from 1.900, to 2.125. It attradts moiſture 
from the atmoſphere with great avidity. If highly 
concentrated, it congeals even at a temperature of 
152. and becomes a cryſtalline maſs, formerly termed 
glacial oil of vitriol. It requires an intenſe heat to be 
rendered volatile, when it riſes in the form of white 
and ſuffocating yapours. Mixed with water, it be- 
comes hot, and is then termed ſpirit of vitriol. 


$ CCCCXXIL All Combatibll boitich of any of 
the three Kingdoms, decompoſe the ſulphuric acid 


* 
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when brought into contact with it at a proper tempe- 
rature, The oxygen of the ſulphuric acid combines 
either wholly, or in part, with the combuſtible body, 


and, therefore, what remains is either ſulphureous 
acid or ſulphur itſelf. 


$ CCCCXXIII. The ſulphuric acid abſorbs car- 
bonic acid gaz in conſiderable quantity, and combines 
with it. Mixed with the muriatic acid, it becomes 
hot, and emits muriatic acid vapours. It alſo com- 
bines with the nitric acid. . 


$ CCCCXXIV. According to Bertholet, 100 
parts of pure ſulphuric acid conſiſt of from 69 to 26 
parts of ſulphur, and from 28 to 31 parts of oxygen. 


LV. OF THE Sr r 60 ACID; 


 $ CCCCXXYV. If, ina glaſs retort, concentrated 
ſulphuric acid be poured upon pure mercury, and 
| heated, a gaz is ſeparated, which can be received in 
the hydrargyropneumatic apparatus, known by the 
name of ſulphureous acid gaz. In the retort there 
remains a dry white ſubſtance, which is a compound 
of the ſulphuric acid and oxide of mercury. During . 
| this proceſs, a part of the acid is decompounded, its 
oxygen combines with the mercury, and forms an 
oxide which is thus diſſolved by the remaining ſul- 
phuric acid, and, therefore, the ſulphuric acid, de- 
compoſed by being in a great meaſure deprived of its 
oxygen, comes over in the ſtate of ſulphureous acid - 
ga. 


49 
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.$ CCECXXVI. Sulphureous acid gaz is equally 
formed whenever combuſtible bodies are treated with 
ſulphuric acid, at a ſuitable temperature. In this 
caſe, the ſulphuric acid is always decompoſed, for a 
part of its oxygen combines with the combuſtible 

body, and thus the acd ſelf becomes imperfect. 


8 CCCCXXVII. This gazeous body i is mack 
heavier than atmoſpheric air. A cubic inch weighs 
1.038 of agrain. It is highly detrimental to animal 
life, and burning bodies are extinguiſhed by it in an 
inſtant. It changes the infuſion of violets firſt red, 
and afterwards deſtroys their colour. It is flowly 
abſorbed by water, and the acidulous liquor, thus 
obtained, is ſulphurcous acid in a liquid ſtate. 


F CCCCXXVIHI. This liquid ſulphureous acid is 
much more readily obtained, either by the ſolution 
of volatile {alt of vitriol, (F CCCCXX.) or by di- 
geſting animal and vegetable matter in pure ſulphuric 
acid. (4 CCCCXXII.) But the moſt eaſy method 
of obtaining it is by means of a direct combination, 
that is, when a certain portion of ſulphur is diſſolved 
in pure ſulphuric acid; in either caſe it is Irequently 
nas wry volatile 11 15 of ſulphur. | 


: CCCCXXIX. Sulphureous acid has a black or 
dark brown colour, and emits a continued cloud of 
white and ſuffocating vapours. It becomes very hot 
hen mixed with water, in conlequence of which 
ſulphureous acid gaz is diſengaged, and diluted ni- 
tric acid remains. Upon this principle apothecaries 
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prepare ſpirit of vitriol by diluting common all of 
vitriol with a ſufficient oy of water. 185 

oe CCCCXXX. By means of e gaz, the vo! © 
latile ſpirit of ſulphur obtains a ſolid and glacial 
form, which accounts for the appearance of glacial oil 
of vitriol towards the end of a diftillation of aqua 
fortis with ſulphate of iron. 


- 


LVI. OF SULPHURETS. 


5 ccccxxxl. Both the fixed and volatile alka- 
lis, and all the alkaline earths, except alumine, are 
capable of combining with ſulphur, and of forming 
peculiar compounds, which Chemiſts have diſtin- 
gui ſhed by the name of ſulphurets or livers of ſulphur, 
and which ſeverally differ in their properties accord- 

ing to the alkaline baſes employed. 


LVII. OF THE SULPHURETS OF POTASH 
; NT SODA. 


8 CCCCX XXII If two or three parts of pure 
dry pot-aſh, or ſoda, be well mixed in a glaſs mortar 
with one part of ſulphur, afterwards melted in a cru» - 
cible, and then poured upon a ſtone table, we: ſhall 
obtain a mals of a brown hepatic colour, which has 
received the name of alkaline liver of ſulphur, or 
ſulphuret of pot-aſh or ſoda. This ſubſtance is like- 
wiſe formed when arcanum duplicatum or ſal admi- 
rabilis is calcined with powdered carbon in a crucible; 
for, during this proceſs, the carbon combines With 
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the oxygen of the ſulphuric acid, and forms carbonie 
acid, which is diſſipated in the ſtate of gaz; and the 
remaining ſulphur, combining with the alkali, be- 
comes liver of ſulphur. 


g ccccxxxXIII. Liver of ſulphur has a brown 
hepatic colour; it readily attracts moiſture from the 
atmoſphere, whence it acquires the odour of putrid 
eggs; it is cafily diſſolved in water, on which oc- 
caſion a peculiar gaz, termed hepatic gaz, is ſepa- 
rated. This gazeous fluid is a true inflammable 
air, containing ſulphur, and termed, on this account, 
by modern Chemiſts, ſulphurated hydrogen gaz. 


 $CCCCXXXIV. The colour of the ſolution of 
the ſulphuret is either a deep ſcarlet or greeniſh, 
according as the ſulphuret is recent or old, The 
ſolution, when cooled, depoſits acicular cryſtals. On 
expoſure to the atmoſphere it becomes gradually 
* turbid, its ſurface is covered with a pellicle, and a 
ſmall quantity of ſulphur is ſeparated. This ſulphur 
combines with the oxygen of, the atmoſphere, and 
forms ſulphuric acid; and thus the ſulphuret is gra- 
dually changed into arcanum duplicatum, or ſal mi- 
rabilis. As this change is proportioned - to the 
oxygen contained in the atmoſphere, ſulphurets have 
been employed by Scheele, as an eudiometer. The 
* change is greatly ee by heat. 


$ CCCCXXXV. All acids diffolve fulphbrets: ; 
they combine with their alkalis, and produce neu- 


tral ſalts, and the ſulphur itſelf is precipitated in the 
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form of a white and impalpable powder. If an 
aqueous ſolution of ſulphuret be decompounded by 
the acetic acid, the liquor aſſumes a milky colour; 
for which reaſon the ancient Chemiſts termed it 
cream of ſulphur. Scarcely any precipitate is formed 
by the oxygenated Nuriatic acid, becauſe the ſuper- 
abundant oxygen, in this caſe, combines with the 
ſulphur, which is diſengaged, changing it into ſul- 
phuric acid. During theſe decompoſitions a greater 

or leſs quantity of hepatic gaz is always generated. 


$ CCCOCXXXVI. As liver of ſulphur, recently 
prepared and perfcaly dry, does not contain hepatic 
gaz, and as this gaz is produced only either Corn 
the ſolution of the ſulphuret in water, its deliqueſ- 
cence in the atmoſphere, or decompoſition by acids, 
it is evident, that the water, preſent in all theſe caſes, 
contributes to the formation of hepatic gaz. Hence 
it appears, that the oxygen of the water combines 
with one part of the ſulphur, and forms ſulphuric 
acid, and that the other part of the ſulphur is dif- 
ſolved by the hydrogen, and thus changed into he- 
patic gaz. But, as this phenomenon is not obſerved 
when pure ſulphur is treated with water, it follows, 
that the affinity of the alkali, contained in the ful. 


phur, co-operates to form the ſulphuric actd —_— 
luch change. 


ce The conftituent parts of he- 
patic gaz are demonſtrated from its dire& compoſi- 
tion; for, if ſulphur be fuſed in a bell-glaſs, filled 
with hydrogen gaz, by means of a burning lens, the 
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cane 3 is gradually diſſolved, and the gaz becomes 
bepatic. It is alſo produced if iron pyrites, or- a 
mixture of iron and ſulphur, be in diluted 
nitric acid. | | | 


* ccccxxxvIII. Hepatic gaz is heavier than 
atmoſpheric air, and has a peculiar ſmell, which re- 
ſembles that of putrid eggs. It is abſorbed by water; 
for 100 cubic inches of water imbibe 60 of hepatic 
gaz. Accended in contact with oxygen gaz, or at- 
moſpheric air, its flame is of a blue colour. 


gc CC C XXXIX. This gaz, if mixed with atmoſ- 
pheric air, or oxygen gaz, is ſlowly decompounded; 
its hydrogen combines with oxygen, and forms water, 
and the ſulphur is precipitated. Hepatic gaz, diſ- 
ſolved in water, is decompounded upon the ſame 


principle, and this ſhews the reaſon why mineral 


waters, impregnated with native hepatic gaz, always 
depoſit a certain quantity of ſulphur. The ſulphu- 
reous, nitrous, and oxygenated muriatic acids, on 
account of their weak affinity for oxygen, decom- 
pole hepatic gaz ſtill more rapidly; and we have 
thus found, that one cubic inch of hepatic gaz con- 
tains 1-8th of a grain of tulphur. 


LVIII. OF SULPHURET OF AMMONIAC. 
8 CCCCXL. Though | pure ammoniac, or the 
cauſtic volatile alkali, acts directly, in a ſmall degree, 


upon ſulphur, yet, as this combination cannot be 
promoted by heat, on account of the great volatility 


WM: 


of pure ammoniac, we are obliged to haſten the 
combination by other artificial means. Six parts of 
quicklime, two parts of purified ſal ammoniac, and 
one part of ſulphur, therefore, heing well mixed, and 


diſtilled in a glaſs retort, adapted to Woulfe's appa- 


ratus, with water, produce a yellow and fuming. 


liquor, which, from its inventor, was termed Boyles, 
or Beguine's, fuming ſpirit, but which is now called 


ſulphuret of ammoniac. During this proceſs, the 


ſal ammoniac is decompounded by the quicklime, 


and the ammoniac, diſengaged in the ſtate of gaz, 


diſſolves the ſulphur at the ſame time, and forms 
volatile liver of ſulphur, or ſulphuret of ammoniac. 


7 CCCCXLI. Sulphuret of ammoniac is of a Lol 
yellow colour, and, in contact with the atmoſphere, 
continually exbales white 'vapours. Oftentimes it 


gradually depoſits ſmall needle-like cryſtals, which 


reflect various colours, and appear to be ſulphuret 
of ammonia in a ſolid ſtate. It is decompounded by 
mage quicklime, and the fixed alkalis. 


8 CCCCXLII. Sulphuret of ammonisc, like ſul- 


phuret of pot-aſh or ſoda, is decompounded by 


acids, which precipitate the ſulphur, whilſt a very 


; inflammable hepatic gaz is diſengaged. But, if this 
| decompoſition be attempted by concentrated ſul- | 


phuric acid, the heat and efferveſcence produced is 


ſo great as not only to throw the whole mixture out 


of the veſſel, but even to break the veſſel itſelf. 
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IIX. QF SULPHURET OF LIME. 
4 CECCXLITE. Pure lime readily" combines with 
ſulphur, both in the moiſt and dry way, and forms 


ſulphuret or hepar of lime. It is prepared in the 


dry way by calcining two parts of quicklime and 
one part of ſulphur: but, if water be poured upon 
a mixture of lime and ſulphur, the ſpontaneous heat, 
thus excited, will be fufficient to combine the lime 
with the falphar ; and, by filtrating this maſs, we 
ſhall obtain an * folution of fulphuret of 
—_— | 


F ©COCXLIV. Recent and dry ſulphuret of lime 
poſſeſſes the property of abſorbing light, and of ſhi- 
ning in the dark, The ſulphuret prepared from oiſter- 
ſhells poſſeſſes this property in an eminent degree, 
and is named after its inventor, Canton's phoſpho- 
n | 2 . | 1; 


g CECCXLY. Sulphuret of lime, when expoſed 
to the atmoſphere, is tpeedily deprived both of its 
taſte and ſmell; hepatic gaz is diſengaged, and, at 
length, mere gypſum remains. The chemical change, 
Which takes place on this occalion, is the ſame as 


that in ſulphuret of alkali. If it be ſubjected for 


ſome time to the aktion of heat, the fulphur is in- 


flamed, and changed into ſulphurie acid, Fes re- 
fide | is, therefore, py/pfun. * 5 


* 1 8 1 
is ig. w 5 


9 cecexlLvl. An aqueous ſolution of 3 of 
lime is more or leſs red, and, if highly ſaturated, and 


alterwards cooled, it depoſiis acicular CO? of a 
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yellowiſh ted hue ;-but; on expoſtrs ta the atinof- 
phere, they gradually loſe their tranſparency and | 
mal It is decommpounded by all the acids þ@ 
great quantity of hepatic gaz is produced; and the 
ſulphur is precipitated in the form of a white pow: 
der, which was formerly termed magiſtry of fiilphur:- 


LX. OF SULPHURET OF BARYT: .. © 

$ CCCCXKLVIL. A combination of baryt "with 
ſulphur is beſt effected by double decompofition 
in the dry way. To this end, eight parts of tritu- 
rated ponderous ſpar are mixed with one part of pow-' 
dered carbon, and ftrongly heated in a cratible z 
thus the carbon combines with the oxygen of th 
ſulphuric acid, and forms carbonic atid, which 
eſcapes in an eriform ſtate; and the refidue is ful- 
phur, combined with the pure baryt, ih the forin of 
PO of ns or liver of my; 8 


$ CCCCXLYV11L This ſubſtance is ak af: 

ſolved | in water, to which it imparts a deep yellow 

hue, and, by cooling the ſolution, it yields cryſtals 
of a yellowiſh colour, which elde ce in the at- 
moſphere, and are at laſt refolyed, Acids decom- 5 
pound it; they diſengage hepatic gaz, and precipitate 
' the ſulphur. If ſulphuric acid be taken for, this 
purpoſe, not only ſulphur, but alſo bk, pop: 1 
_ ſpar will be precipitated, | 


g ceccxlIx. Shilphurer ef ehr * alto wi 
property of attrakting tight, and of ſhining in the | 


dark; ty on this account, it has long been known 
5  bA2 
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by the name of bononian phoſphorus. Globules, : 
formed of a mixture of powdered ponderous ſpar 
and mucilage of. gum tragacanth, are uſed for this 
purpoſe, which are heated in a crucible containing 
powdered charcoal, by which means 9856 are c | 
into ſulphuret of baryt. | 


LXI. OF *SULPHURET OF MAGNESIA. 
'$:CCCCL.' To prepare ſulphuret of magneſia, 
or hepar of magneſia, equal proportions of carbo- 
nate of magneſia and of ſulphur are put into a glaſs 
bottle filled with pure water, which is placed in the 
water bath. After ſome time, the water acquires a 
feetid hepatic ſmell, and, when cooled, depoſits mi- 
nute cryſtals. The bottle contains a ſolution of 
true ſulphuret of | magneſia, ihe en of which 
may be again e * 88 


LXII. or SAL POLYCHREST. 


5 CCCCLI. If p pure nitre be faſed 1 in a crucible; 
and flowers of ſulphur ſucceſſively added, a ſtrong 
detonation enſues, which ceales, however, after ſome ; 
time, and the laft portion of ſulphur thrown in 
burns with a gentle flame. The reſidue in the cru 
cible is a grey maſs, which, by protrafted calcina- 

tion, becomes perfectly white, - and furniſhes, by ſo- 
lution and cryſtallization, : a neutral falt, which, after 4 
its inventor, is termed Glazer's ſa] polychreſt, This 
ſalt is likewiſe , prepared by t the gradual detonation of 


equal parts of, nitre and fulpbur ! in a red-hot cru- 5 
cible. Or FEA 7 TORR We; 8 5 


27 * 
f ? 


"oF. 


2 
'F CCCCLIL The ſulphur, at this tempera- 


ture, has a greater affinity with the oxygen of the 
nitric acid than its own oxygen has, and, therefore, 
combines with it, and forms ſulphuric acid. But 
the nitrogen paſſes off in the ſtate of nitrogen gaz, 
or, if ſtill united to a ſmall portion of oxygen, as 

nitrous gaz. The ſulphuric acid, thus generated, 
combines with the pot-aſh, which is now in a free 2 
ſtate allo, and ſal ee is . 


$CCCCLILL, This falt, W 3 et 
pot: aſh and ſulphuric ; acid. It differs not in the 
leaſt from arcanum duplicatum, and is a true ſul- 
phate of pot-aſh. Should the mixture not be ſuffi- 

ciently calcined after detonation, the ſulphuric acid, 
: recently generated, would either combine. with the 
remaining ſulphur, or, the acid produced, would be 
ſulphureous acid, and the neutral falt obtained 
ſimilar to Stahl's ſalt of fulphur, 6 e or 
be r of pot: -aſh. 


XIII. OF FULMINATING POWDER. 


$CCCCLIV. If a mixture of one part of 
flowers of ſulphur, two of dry carbonate of pot-aſh, 
and, three. of nitre, be gradually heated in'an iron 
ladle till it begins to melt, at that inſtant an exceedingly 
ſtrong report is heard, and the whole mals is. ſcat- 
tered in every direction. Hence this mixture is gene- 
rally known by the name of fulminating powder. If 
it be direaly thrown upon burning charcoal, ic de- 
. tonates en any particular Nr, 3 oa 5 


bg 


-$EECELV. A, ſulminating powder can be pro- 
ical likewiſe from a mixture of one part of dry ful. 
phuret and two parts of nitre, the effeßt of this 
-powder is caſuy explained from the properties 
Which thoſe two bodies exhibit when expoſed. 10 
fixe, Thus the combination of pot-aſh and ſulphur 
produces a ſulphuret, which, at this temperature, 
emits hepatic: gaz, and the nitre, fuſed at the ſame 
time, yields a great quantity of oxygen gaz, which, 
with the hepatic gaz, forms an extremely inflam- 
mable fulminating gaz, included in the very tenacious - 
mals, till it is burned by a part of the ſulphur, 
which inflames, whence ariſes the exploſion and 
diſperſion of the powder. Intumeſcence of the maſs, 
accompanied by a ſmall portion of flame, imme 
| Many ara this effect. | 


LxIV. or GUNPOWDER. * 


e 


g cccclvl. A mixture of ſulpbur, nitre, and 
powdered carbon, forms gunpowder, ſo well known 
from its terrible effect, and the uſe to which it is 
applied. The proportion of its conſtituent parts 
is not the ſame in all countries, and it varies al ſo 
according to the different purpoles for which it is 
intended. In France 100 _ of pure gunpowder 
contain 75 parts of nitre, 95 parts of io and 

157 parts of de carben. a 


| $ECCCLVIE. In he: prepare n 
the ingredients are firſt pounded by mills con- 


Airuftcd of wood, and kept continually moiſt with 


-— 


1 21 = 

water. The powder, thus formed, paſſeſſes in reality 
all the properties of good gunpowder, but left, on 
account of its ſubtilty, it ſhould adhere to the gun, 
when loading, it is uſually granulated. - This proceſs - 
conſiſts in preſſing the powder, while moiſt, through 
leathern ſieves, and afterwards ſifting it, to feparate 
the duſt. For nice purpoſes, and that it may not 
{oil the hands, the powder, when granulated, is 
poliſhed by agitation in a large wooden caſk, which 
turns upon an axis; it is then TY . is the 

: Wm or in warm rooms. n Bun 5 N 
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F$ CCCCLVI II. All e has of * 3 
whether of light or hard wood, is equally” fit for the 
compoſition of gunpowder: - Some portien of car- 
bon is indiſpenſably required, for a ſimple mixture 

of ſulphur and nitre does not by " man wa 
the deſired effect. | b ebe 


— — ——— —Uäñ—ůͤ6̃— — 
3 —— "IN of 8 


ral CCCCLIX. Cindi ſimply dried, is more 
powerful than when granulated, for, during granu- 
lation, the nitre, on account of the water requiſite 
for that operation, is cryſtallized, and, conſequently, 
the ingredients become more unequally mixed. 
Poliſhed powder is ſtill weaker, becaule the particles 
preſs more cloſely upon each other, whence their 
combuſtion is not ſo inſtantaneous. In general, the 
quality of gunpowder depends upon the purity and 
Pop of its . parts, and * their 
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TY cel x. As here is ſuch a great proportion of 
nitre in gunpowder, and as the ingredients areſo equally 
mixed, even the minuteſt particle of the ſulphur and 


carbon is inveſted with a coat of nitre; and hence, 
when inflamed, it receives a much greater quantity of 
oxygen gaz from the nitre than is neceſſary for its 
perfect combuſtion. The fulphur and carbon, there- 
fore, burn upon the ſame principle as if immerſed in 
a veſſel containing oxygen gaz, and are inſtantane- 
ouſly changed into ſulphureous and carbonic: acid 
gazes; to theſe we muſt add the nitrogen gaz pro- 


duced from the nitre, and the water changed into - 


vapours. Hence it is eaſy to explain not only the 
rapid combuſtion of gunpowder, even in cloſe Meare 
"—— wy NEE: elſef. * 252 e 


ye CCCCLXL. To inſtitute an \ anlyfis of 9 


perlier, and to aſcertain the proportion of its conſti- 


tuent parts, its nitre is firſt waſhed out, and the ſul- 


phur and carbon which remain are afterwards ſeparated 


15 the * of che * 


4 CCCCLXIL As tie oxygenated muriate of "VOY 
aſh parts with its ſuperabundant oxygen gaz much 


more readily than nitre, attempts have been made to 


ſubſtitute it for nitre, in the preparation of gun- 
powder. The gunpowder: formed in this manner 
proved to be far ſuperior in its effetts ta common 


gunpowder, but, at the ſame time, more deſtruRtive to 
the gun; for the muriatic acid, diſengaged from the 
muriate of pot-aſh by the ſulphuric acid, corroded 


the metal in a * a degree than the ſulphure- 
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ous acid, diſengaged from common » guhpouder, would 
W e 


LXV. OF NAPHTHA. 


'$ OST Mineralogiſts — 1 given +" | 


name of naphtha to a colourleſs and tranſparent fluid, 
which in ſome parts of Perſia and Italy is ſound upon 


the ſurface of Fine and e, ans ne from 


nen ſtones, 


. CCCCLAIV. This ſubſtance e a Ws 5 
kal, and does not combine either with water or,ſpi- 


Tit of wine. It is lighter than water, its Tpecific gra- 
vity being 0.7. It is inflammable, and, when burned, 
leaves a black ſoot. If it be diſtilled by a gentle heat, 
it comes over invariably, without reſidue. Acids con- 


denſe it and render it reſinous. It inflames with 


fuming 3 gt nitre, 


LXVI. OF PETROLEUM AND MALTA. 


d CCCCLAXV. Rock dil, or petroleum, ſcems 
to differ from naphtha only in its being mixed with he- 
terogenegus matter. It is found in various parts of 
Europe trickling from the fiſſures of rocks. Its co- 


lour is more or leſs brown; inclining to yellow, and its 


ſmell reſembles. that of naphtha. It affords, by diſ- 
tillation, at firſt true artificial naphtha, aſterwards an oil 
of a brown colour, and an acidulous water; in the 
retort there remains a ſmall quantity of le 


aſhes of hich ae were calcareous ab. 
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$4 CCCCLXVI. Malta is more impure ſtill than 
petroleum, which conſtitutes the only difference. It 
has the conſiſtence of honey, is of a black colour, and 


frequently mixed with much earthy matter. We 


find 1 it in al thoſe places where EI is found. 


LXVII. of ASPHALTUM AND JET. 


8 CCCCLXV1L. Aſphaltum, or Bitumen of Ju- 
+, has derived its name from the Dead Sea in Judea, 
upon the ſurface of which it is found, and upon the 
ſhore. It is likewiſe met with in ſeveral other coun- 
tries. This fubſtance is ſmooth, brittle, of a black 
colour, and ſhining fracture. It is inſoluble either in 


water/or ſpirit of wine. It affords, by diſtillation, an 


acidulous liquid and a ſpecies of artificial petroleum; 


carbon, mixed with a _ 12 0 of _— remains 


inthe retort. 


$ CCCCLXVIII. jet is a hard, vitreous, black 
body, ſuſceptible of a high poliſh. In its chemical 


properties it reſembles aſphaltum, from which it 
difers merely in its ener hastkeſee 9 1 dad 


ey p 


7 CCCCLAIX. Lithantraces, 8 a. 
in various parts of Europe in ſtrata beneath the ſur- 
_ face ofthe earth. It is a foliated, brittle, black, and 


glittering ſubſtance, the conſtituent parts of which are 


: petroleum, malta, and aſphaltum, combined more or 
leſs with other earthy particles, and, frequently, wich 


ſulphur, and che remains of vegetable matter. Hence 


it has received different name hoth in common and. 


*- a4 ay FT 1 1 8 nn 8 


TT 
path as ie mare or ſs pyliable @ 
various economical purpoles. - 


8 CCCCLXX. Good pitcoal burns lowly in an 
open fire, but with a bright flame. It emits a bitu- 
minous odour, furniſhes an intenſe and laſting heat, 
and is at length reduced to mere earthy aſhes. If 
it be diſtilled from a retort, we obtain a ſmall portion 
of water, dry ærated ammoniac, a copious quantity 
of artificial petroleum, and much malta. The re- 
ſidue, in the retort, is a black coaly maſs, which 
affords in the open fire an intenſe. heat, but no flame, 
and burns ultimately to aſhes. In England, this 

diſtillation is n in the large ways 


LXVIII. OF AMBER. | reg] 
$ CECCLXXI. Amber is found in ſeveral coun- 
tries of Europe beneath the ſurface of the earth, 
among clay, ſand, and the iron hog-ore, but moſt 
abundantly in the ſea, The former is termed foffil- 
amber, and the latter mineral-amber, which is chiefly 
gathered on the ſhore of the Baltic, where it is depoſit- 
ed during tempeſtuous weather, or caught by the inha- 


bitants i in nets, placed i in a direction contrary to the 
wind. | 


S CCCCLXXII. Amber is met with in irregular 

maſſes of a white, yellow, or brown colour, and more 
or leſs trapſparent; red and green amher are. very | 
ſcarce, It is taſteleſs ; when rubbed, it acquires a 
faint 5 a at the ſame time obtains a . 


ble degree of electricity. It is not diſſolved in water, 


and but in a very flight degree in' ſpirit of wine, un- 
leſs you make uſe of pot-aſh, when the ſolution 1 is 
— med tinfture of amber. 


8 CECCLXXIIL. Amber i is very ſoluble in ex- 
preſſed oils, aſſiſted by heat. This ſolution being 
diluted with oil of turpentine forms amber-varniſh. 


The ſolution of amber in the ſulphuric. acid is at 


I 


firſt red, and afterwards black. i 


My CCCCLXXIV. Amber diſtilled per WY ina re- 
tort, affords at firſt an acidulous phlegm, afterwards a 
light oil, which gradually becomes dark, and towards 


the end of the operation black and viſcid. At the | 


ſame time, a ſalt, which is an acid of a peculiar kind, 
termed. ſuccinic acid, or acid of amber, is ſublimed in 
the neck. of the retort. The reſidue is a glittering 
B mals, 113 | 


is CCOCLAxv. Oil of amber 3 7 


leſs by repeated, diſtillation with water or clay, and 
ultimately as limpid as water. In this ſtate, it is 


termed reftified oil of amber. Rouelle propoſes to 
obtain ſuch oil during one operation only, which con- 
ſiſts in diſtilling oil of amber with a conſiderable 
. of e from a glaſs cucurhit, in che water. 

ath ie ür Gt Hei tn, F opt 0 
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8 CCCCLXXVI: The ee acid is rendered | 


quite coloutleſs, and free from oil, by repeated ſolu- 


tions in water and cryſtallization. The ſame effet 
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is . by ſublimation with clay or * falt 
But, according to Hermſtaedt, the moſt eaſy method 
conſiſts in adding two parts of diluted nitric acid to 
the ſalt of amber, and diſtilling | the mixture in a re- 
tort. Thus the nitric acid is decompounded, and : 
comes over chiefly i in the ſtate of nitrous gaz; but the 
ſuccinic acid remains in beautiful white Le. 


$CCCCLX XVII. Pure "TEIN acid FIGS three- 
ſided columnar cryſtals. It requires 10 parts of cold, 
and only two parts of boiling water for ſolution. Hot 

| ſpirit of wine diſſolves more than half its weight. On 
expoſure to fire, it firſt melts, but ſoon after riſes in 
the form of white and ſuffocating vapours. | 


g ECCCCLXXVIII. Succinic acid, combined | 
3 ſoda, conſtitutes a neutral lalt, which ſhoots into. 
three. ſided priſmatic cryſtals, not deliqueſcent i in the 
atmoſphere. With pot-aſh, however, it generates a 
neutral ſalt, which is deliqueſcent, and of a bitter 
taſte. Both theſe ſalts are decompoundedi in fire, and 
part with their acid. With pure ammoniac, the ſuc- 
cinic acid forms a deliqueſcent neutral ſalt, which 
ſhoots into ſmall acicular cryſtals, and is perfeQly. 
ſublimed by heat. But, if ammoniac, till impure - 
from combination with animal oil, or common ſpirit 
of hartſhorn, be combined with ſuccinic acid, con- 
_ taining! oil of amber, we ſhall obtain, what i is a 
luccinated Hquor of hartſhorn. ' bs ee 


4 
i 


«+ a CCCOLEXIX. Scaled * bie with 
lime and baryt,furniſhes a cryſtallizable ſalt, extremely 


coloured body, found inthe Rab indict upon the 
 ſea-ſhores. It has a moſt grateful ſmell, even when 


_ — ad; aflords by dry * 


difficule o ſolution in water, and n in 
atmoſpherie air. With magneſia it produces a falt, 
which is not cryſtallizable, but deliqueſcent. With 
alumine, we obtain a ſalt, which has priſmatic cryſtals, 
and which is unchangeable in the air. Theſe ſeveral 
falts are decompounded by fire, on which orcation 


they part with their ok 


bs. - COOCLXXX. From theſe e Ip 
appears, that amber is one of the pureſt bitumens, con- 
fiſting almoſt entirely of a volatile oil, which receives 
its conſiſtence from a peculiar acid, and of a few 


- earthy and coaly particles. The baſis of the acid of 
amber, howevet, is as yet but-imperfeRly known. 


-$'ECCCLXXXI. From the combination of rec- 


tified oil of amber with pure ammoniac, and a ſmall 


quantity of foap, diffolved in fpirit of wine, we ob- 


rain the liquor ſo well known by the name of Eau de 


Luce. For this purpoſe diffolve ten or twelve 


grains of ſbap in fout ounces of concentrated alcohol; 


add one dram of reQified oil of amber, and, laſtly, 


as much cauſtic ſpirit of fal ammonlac as may give the 
nne a _ colour. | 


LXIX. or AMBERGRIS. 2 
* CCCCLAXXI. Ambergris is à very light 


burndd. It becomes ſoft, like wax, on the applica- 
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a peculiar acid, very ſimilar to that of amber, both 
liquid and dry; alſo an oil of a yellow colour not 


diſagreeable to the ſmell; and a ſmall quantity * 
| carbon is left in the retort. 


5 CCCCLXXXIII. Ambergris is but imperfettly 
diſſolved in pure ſpirit of wine; but if this be com- 
bined with pot-aſh, the ſolution of the former will be 
perfect. Fixed and volatile oils, in like manner, diſ- 
ſolve it only in part. Its beſt menſtruum is ſulphuric 
ether. 


LXX. Or COPAL. 


$ CCCCLXXXIV. Copal, or gum-copal is im- 
ported from Guinea, where it is found in the fand on 
the ſhore. In its external appearance it reſembles 
amber, but is commonly more brittle, and rather of 
a lighter colour. It affords, by diſtillation, a ſmall 
portion of inſipid water, and a white oil, which, to- 
towards the end of the operation, becomes ſomewhat 
brown ; but we obtain no ſalt. In the retort remaing 


a ſpungy coal, the aſhes of which do not yield any 
ſalt. 


 $CCCCLXXXYV, Copal is almoſt inſoluble in 
water, and ſpirit of wine only diſſolves it in part. 
Fat oils diflolve it, when, by previous and conti- 
nued fuſion it has acquired a brown red colour. Vo- 
latile oils and ſulphuric ether diſſolve dt completely, 
and with facility. With the ſulphuric acid it forms a 


i” 


dark red ſolution of a ſulphureous ſmell. F uming 
nitric acid, during a copious diſengagement of ni- 
trous gaz, gives a ſolution of a light brown colour. 
No effect whatever is produced upon copal 1 the 
muriatic acid. 


LXXI. OF METALS. 


'$CCCCLXXXVI. Metals principally differ from 
all other bodies on account of their perfe& opacity 
and conſequent metallic ſplendour, their denſity, and 
ſpecific gravity. In their pureſt metallic ſtate they 
poſſeſs neither taſte nor {mell. | | 


1 CCCCLXXXVIL 8 are found in the 
bowels of the earth, either native, that is, almoſt pure; 
or, in the ſtate of oxide, that is, under the external 
form of earth; or, combined with ſulphur, as ores 
or, laſtly, in combination with acids, conſtituting 
metallic ſpars, &c. They occur in theſe various ſtates, 
either ſeparately or in combination with other metals. 


$ CCCCLXXXVIII. They are remarkable for the 
property peculiar to themſelves of being dilated by re- 
peated or continued preſſure. This property is termed 
dutttlity. But, as ductility is regulated by different 
laws, according to the nature of the preſſure applied, 
it became neceſſary to divide it into two kinds, vis. 


into malleability, when metals, under the hammer, 


or, by flatting mills, are formed into thin plates ; and 
into tenacity, when dran out into wire. CO 


* 
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zd cCcccLXXXIX. As all metals are not duktile, 
the preſence or abſence of chis property cauſed them 


to be divided into two claſſes, the limits of which are, 


however, very indefinite, Of the 18 metals with 


which we are acquainted, 8 are confidered as ductile, 


or entire metals; and ten as brittle, or ſemimetals. 
If we conſider them according to their malleability, 


they appear in che following order: Gold, Silver, 


Platina, Copper, Iron, Tin, and Lead; but, ac- 
cording to their tenacity, thus: Platina, Gold, Iron, 
Copper, Silver, Tin, and Lead. To theſe we may 
add Mercury; but the degree of its malleability and 
tenacity is not yet accurately known. The ſemime- 
tals are Zinc, Biſmuth, Nickel, Antimony, Cobalt, 
Manganeſe, Arſenic, Tungſten, Molybdena, and 
Uranite. | | 


8 CCCOXC. All metals and ſemimetals, become 


fluid at a certain temperature. Mercury exiſts in that 


ſtate under the common temperature of the atmoſ- 
phere ; but the reſt require a greater degree of heat; 
and ſome metals do not melt unleſs the heat be intenſe. 


Several fuſe before they become red hot, ſuch as 


Mercury, Lead, Tin, Biſmuth, Zine. Some fuſe 
at a greater or leſs degree of ignition, as the remaining 
metals. The leaſt fuſible metals are Platina, Tungſtens 


Molybdena, and Uranite, which are fuſed only by the 
aid of oxygen gaz, or large burning lenſes. 


| $ CCCCXCI. All metals, when melted in earthen 
or glaſs veſſels, have a convex ſurface ; and, if the 
= | 
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maſſes be but ſmall, they form globules, which is 
owing to their great coheſion, and their inferior at- 
tration to the veſſel. All fuſed metals, when flowly . 
cooled, aſſume a determinate form, and cryſtallize in 
various ſhapes. | 


| $ CCCCXCHU. Metals become volatile by fuſion, 
and paſs off in a gazeous ſtate. Some undergo this 
change even by a moderate heat, as Mercury, Biſ- 
muth, Antimony, Arſenic, &c. Moſt metals require, 
however, an intenſe heat for that purpoſe, for in- 
ſtance, Gold, Silver, and Platina. 


$ CCCCXCIII. But of far greater importance 
is the change to which metals are liable, when fuſed in a 
higher or lower temperature in contact with oxygen 
gaz or atmoſpheric air. They are thus deprived of their 
coheſion, metallic ſplendour, and duttility, and al- 
ſume the external appearance of earths. In this ſtate 
they are termed calces of metals, or metallic oxides, 


gs CCCCXCIV. If a determinate quantity of 
Lead, Tin, or Mercury, be heated for ſome time in 
a pneumatic veſſel, carefully cloſed, containing oxy- 
gen gaz, we perceive that the oxygen gaz is conſidera- 
bly diminiſhed, and that the metal is either entirely, 
or in part, reduced to the ſtate of calx. During this 
change the weight of the metal increaſes, and this aug- 
mentation is preciſcly equal to the weight of the oxy- 
gen gaz loſt, | 


1 er ten — — — 


air, the air decreaſes, drops of water are formed, and 
the calx returns to its en, metallic ſtate. 


and from a great number of others which we ſhall 
have occaſion to mention hereafter, it is evident, that 
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90 cc C. If mercury, mus ate or o- 
ded, be diſtilled in a retort, adapted to the pneu- 
matic apparatus, we ſhall obtain a conſiderable quan- 
tity of oxygen gaz, and the calx of mercury will re- 
ſume its metallic form. The loſs of weight, which 
the calx of mercury thus ſuſtains, is equal to the 
weight of the een gaz nn. i 8 


'$ CCCCXCVI. But, if 4 a of lead or tin be 
heated in a pneumatic veſſel filled with inflammable 


5 CCCCXCVIL From the experinients recited, - 


during the calcination of metals, the metal ſimply 
combines with oxygen; and that oxides or calces of 
metals, in conſequence of the loſs of ſuch oxygen, 
regain their metallic ſplendour ; this operation is 
termed reduction of metals. All metals, 1 
have not the ſame degree of affinity for oxygen; 
there are but few that part with it per ſe, by the mere 
increaſe of temperature; the greater number require 
the addition of a third body, which has a greater 
affinity for oxygen than the metal itſelf; for inſtance. 
nitrogen gaz, carbon, &c. in which caſe we obtain 


either carbonic acid or water. Metals, capable of 


being reduced. per ſe, are termed noble. Theſe are 


gold, ſilver, platina, and mercury; others are termed 
baſe. 5 | Les 3 : 3 
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* FCCCCXCVLI. All metals may be likewiſe oxi- 
_ ded by acids, but all acids do not aft upon metals 
in general, nor in the ſame manner. But, during 
every combination of. this kind, the acid is de- 
compounded; its oxygen, combining with the metal, 
forms. a metallic oxide, and its baſis, being diſen- 
gaged, remains either in the mixture, or is diſſipated 
in the ſtate of gaz. The metallic oxide, thus pro- 
duced, is either immediately diffolved in the remaining 
acid, and thus converted into a metallic ſalt, or is 
precipitated. . In the former caſe, we ſay, that the 
acid has diſſolved the metal; in the latter, that it has 
only corroded it. In a few rare caſes, the metal is 
oxided merely by the oxygen of the water, mixed 
with the acid, and then diſſolved by the acid itſelf. 
Hydrogen gaz is, in this caſe, diſengaged. 


$ CCCCXCIX. Metals can never, therefore, be 
combined with acids, unleſs they be previouſly oxi- 
ded, and, conſequently, when diſſolved, they are 
always oxides, Yet molt acids do not act upon me- 
tals but when in a metallic ſtate, and produce no 
effect upon thoſe which have been previouſly calcined 
by other means. The. cauſe of this reſts probably 
either in the degree of oxidation, or upon its pro- 
traktion. 6 
9D. When the union of a metallic oxide and an 
acid is diſſolved by a third body, which has a nearer 


affinity with the latter, the metallic oxide, in ſolution, 


falls to the bottom of the veſſel, and is termed a pre- 
cipitate of the metal. But, if the decompoſition be 


on. 


165 7% 


effefted by double affinity, ſo that the oxide of "the 
metal is deprived of its oxygen, the metal is chen 


precipitated in a metallic form. When the folvent 
is a neutral ſalt, the acid of ſuch ſalt combines with 
the metal and 2 a new metallic ſalt; . 


. Metals may be combined 3 each a in 
different proportions. The compounds thus arifing 


are termed alloys, which are governed by the general 


laws of chemical compoſitions; nor do they poſſeſs 
the properties of their component metals, ſincè they 


differ in ſpecific gravity, duttility, and chiefly in the 
degree of heat requiſite for their fuſion, 


% 


LX X11 OF cold. 


511. Gold is the moſt precious and leaſt change 
able of all metals. Next to platina, it is the moſt pon- 


derous of bodies, its ſpecific gravity, to that of water, 
being 19.238 1: 10000. It is alfo ſuperior to all 
other metals in malleability and tenacity, but inferior 
in n hardnels Wo elaſticity. 


III. 'Gold is not liable to the leaſt alteration'i 


atmoſpheric air. On expoſure to fire it becomes red 
hot, and aſſumes a greeniſh luſtre long before it melts, - 


nor does it fuſe till it is heated to candeſcence : being 


then gradually cooled, it cryſtallizes in truncated te- 
tratdral pyramids. It reſiſts, in this ſtate, the ſtrongeſt 


heat that can be raiſed in a furnace; and it is only in 


the heat produced by large burning lenſes, or the 
flame excited by 1 ſtream of oxygen gaz, tank it is 
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rendered partly volatile, and vitrified, It is oxided 


and volatilized likewiſe 7 a very ſtrong electrical 
diſcharge. 


'$ pIv. Of the acids 4. vic which we are ac- 


quainted, there is none that has any action upon gold, 


except the oxygenated muriatic acid, which com- 


pletely diſſolves it. This acid may be prepared for 


that purpoſe in the manner deſcribed, (4 CCX111. 


& CCXVII.) or oxygenated by adding the nitric 


acid, when it is termed aqua regia. (F CCXXV.) 
Common muriatic acid produces nat the leaſt effect 
upon gold. j | 


$ DV. During the ſolution of gold in aqua regia, 
nitrous gaz is diſengaged; the liquor aſſumes the co- 
lour of - gold, is highly cauſtic, and tinges animal 


matter purple. If it be carefully evaporated, it depoſits 
ſmall golden cryſtals, which are muriate of gold. 
They attract moiſture from the atmoſphere, and be- 
.come red when fuſed by a gentle heat, | 


In DVI. Calcareous each, magneſia, and the fixed 


"alkalis, decompound the ſolution of gold, and preci- 


pitate it in the form of a yellow powder, which is a 


true oxide of gold, and which returns, on expoſure 
to fire, to its metallic ſtate, without the aid of any 


additional body. This oxide fuſes with all vitrifiable 
earths, and tinges them purple. - It is now ſoluble 


_ - Jikewiſe in acids, from which, dowaver, it may be 
5 ſeparated again by heat or reſt, 


"T4 
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8h DVII. IF, in precipitating gold from its ſolution, 


a ſuperabundant portion of alkali be added, it again 
diſſolves the oxide of gold. But, if ammoniac be 
taken for chat purpoſe, we obtain an oxide of gold 


of a deep yellow colour, which, after it has been 


flowly dried, becomes browniſh, and poſſeſſes the 


ſingular property of cauſing a conſiderable noiſe when 
reduced. On the application of a gentle heat, a ſimilar 


reduction takes place, provided the aqua regia, in 


** 


which the gold is diſſolved, be prepared with the 
muriate of ammoniac, (F CC XXVII.) and the gold 


be precipitated by the fixed alkalis. The precipitate, 


in either caſe, is termed fulminating on. 


8 DV11I. This S gold is nearly one - fourth 
heavier than the gold employed for the ſolution. If 
fulminating gold be expoſed for ſome time to a 
gentle heat, ſo that no reduction take place, it will 


be entirely diveſted of its fulminating property; and 


if the operation be performed in cloſe veſſels, we 


ſhall obtain a ſmall portion of ammoniacal gaz; but, 
if we cauſe it to detonate in cloſe veſſels, the produfts 
are azotic gaz, drops -of water, and gold in a me- 
tallic ſtate. The concentrated ſulphuric acid, fat 
oils, and ſulphuric ether, deprive gold of its . 


W property. 


5 DIX. From the . experiments, wal "IM 


the circumſtance that ammoniac is indiſpenſably re- 

quiſite for the production of fulminating gold, it is 
evident that this oxide of gold owes its fulminating 
property to that part of the ammoniac which adheres 
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to it very ſtrongly, and which is decompounded by 
a flight increaſe of temperature, when its hydrogen 
- inſtantly combines with the oxygen of the oxide of 
gold, whence the exploſion. The produR, on this oc- 
caſion, is water; and both the gold and the azotic 
gaz are diſengaged in a very pure ſtate from the bo- 
dies with which they were combined. 


E. 


DX. Tin precipitates gold from its ſolution in 
aqua regia, in the form of a purple oxide, but ſtill 
better if it be diſſolved in aqua regia. The preci- 
pitate obtained in this manner is termed the Purple 
Precipitate of Caſſius, the colour of which varies 
according as the ſolutions are more or leſs ſaturated, 
and according to the quantity of water with which 
they were previouſly diluted. In order that a beauti- 
ful purple precipitate may be produced, the ſolution 
of tin is prepared very ſlowly, and a conſiderable 
quantity of water is added to the ſolution of gold. 


DRI. Neither pure ſulphur nor pure alkalis act 
upon gold, but ſulphuret of pot-aſh completely 
diflolves it. For this purpoſe, equal parts of pot- 
aſh and ſulphur are . haſtily melted with an eighth 
part of leaf gold, and then poured upon a ſtone 
table. This mixture, diflolved in water, affords a 
ſolution of ſulphuret of gold of a yellowiſh green 
colour, from which the gold, together with the ſul- 
Phar may be precipitated by acids. The former 


is ſeparated from the latter py heating it in oo. 
tel. 
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s$ DXI1I. Volatile oils and ſulphuric ether 46 not 
act directly upon gold; but, being added to a ſolution 
of gold in aqua regia, the gold quits the aqua regia, 
and, by combining vith the oil or ether, forms a 


diſtinct ſtratum, which floats 8 the aqua regia, now 
colourleſs. 


vs DXIII. Gold, for the various purpoſes to which 
it is applied, is more or leſs alloyed with other me- 


tals. The value of theſe compoſitions depends always 
upon the proportion of gold which they contain, and 


which is eſtimated by what are termed carats. A 


carat is the 124th part of the whole maſs. Thus a 
compoſition of 5-24th parts of gold, and 19th parts 


of copper, is ſaid to be gold, 5 carats fine. 


LXXIII. OF PLATINA. 


6 DXIV. Native platina bas not hitherto been 


found in any country but South America, nor in any 
form but that of unconnetted lamellæ. It is the moſt 
ponderous of all the material bodies with which we are 


acquainted; its ſpecific gravity, to that of water, 
being 22.0690. It is leſs malleable than gold, but 
more tenacious, and leſs deſtruttible than all the other 


metals. 


5 DXV. There is no metal which reſiſts the action 
ol heat as much as platina; nor can it be fuſed but in 


the focus of a large burning lenſe, or by pure oxygen 
gaz; for, by the moſt intenſe heat that can be pro- 


* 


duced in a furnace, platina is merely welded. Like 
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gold it Is s calcined and volatilized by a ſtrong clectric 
han 26 ? 


0 DXVI. Platina, like gold, is not ſoluble in any 


acid, except the oxygenated muriatic acid, which dif- 


ſolves it completely, producing a diſengagement of 


- nitrous gaz. This ſolution of platina is either red or 
yellow, and extremely cauſtic. It imparts a, deep 
brown colour to animal matter. 


$ DXVII. If this ſolution of platina be flowly 
evaporated in the open air, or otherwiſe, it yields 
ſmall brilliant cryſtals of a red colour, not eaſily fo- 


luble in water, and which are perfect muriate of platina. 


This neutral ſalt, if it be expoſed for a conſiderable 
time to an intenſe heat, is decompounded, its acid 
paſſes off, and a grey oxide of platina remains, 
which, after ſome time, parts likewiſe with its oxy- 
gen, and aſſumes a metallic form. 


{ DXVIII. Muriate of platina is decompounded 
by pot-aſh, which precipitates. the metal in the form 
of an orange-coloured powder. But this preci- 


pitate is not a pure oxide of platina, but a mix- 
ture of ſuch oxide- and muriate of platina, not un- 


frequently united to the neutral ſalt then generated. 
The oxide of platina is freed from the latter by de- 
coction in pure water; the reſidue is an aſh-coloured 
powder. But the precipitate, produced by pure am- 
moniac from the ſolution of platina, is very ſaline, 
ang completely, ſoluble i in 8 for nothing remains 
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but particles of iron. Soda, quicklime, or lime- 
water, precipitate platina in the ſtate of pure oxide. 


dp xIx. Sal ammoniac is the only neutral falt by 


which platina is precipitated from its ſolution. The 0 


circumſtances attending this operation are not yet 
accurately known; but the orange - coloured precipitate 
which is obtained is extremely ſaline, and eaſily reduced 
to the metallic ſtate by heat. As muriate of ammoniac 
does not act upon a ſolution of gold in aqua regia, 


therefore platina, alloyed with gold, may be ſeparated 


from the latter by ſolution in aqua regia, and ſubſe- 
quent precipitation by muriate of ammoniac. 


$ DXX. Since platina is never found in Ki 


' maſſes, and as it is ſo difficult of fuſion, recourſe 


has been had to other methods to obtain it in larger 
maſſes. To this end we take platina, free from iron, 
and fuſe it with arſenic, or glaſs of phoſphorus. The 
latter is ſeparated by continued heat, and thus we ob- 
tain a concrete porous ſubſtance, which may be 
formed 1 into a ſolid maſs under the hammer, 


LXXIV. OF SILVER. 


oe DXXI. Silver, next to gold, is hs moſt malle- 
able of all metals. Its ſpecific gravity to water is 
10.5 10%. It ſuffers no change in the atmoſphere. 


On expoſure to fire it fuſes, after having acquired 
a White heat, and, when cooled, ſhoots into oflacdral 


cryſtals, If the degree of heat be intenſe, it vola- 
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tilizes and becomes dies, and is ultimately con- 5 
verted into glaſs of an olive- green dener. 


goxxII. Silver is very rapidly diffolved. in pure 
nitric acid, and a conſiderable quantity of nitrous 
gaz is diſengaged. This ſolution, which is either 
_ ſomewhat green or colourleſs, according as the acid 
is more or leſs concentrated, deſtroys animal matter, 
and tinges it black. Two parts of nitric acid diffolve 
one part of ſilver, and the concentrated ſolution de- 
polits white foliated brilliant cryſtals, known by the 
name of nitrate of filver. One hundred parts of 
nitric acid require 375 parts of ſilver for complete 
ſaturation, and, according to Leonhard, 100 parts of 
the cryſtals of nitrate of liver contain 64 . ſilver, 
22 acid, and 14 water. 


8 DXX111, Cryſtallized nitrate of ſilver remains 
dry in atmoſpheric air; but, on expoſure to light, 
it loſes its whiteneſs, and becomes black. Thrown 
upon burning coals it detonates, when the ſilver re- 
mains in the form® of a white powder, Melted in a 
crucible, it ſwells up, and then fuſes. In this manner 
we obtain a black, porous, ſemi-ctyſtallized maſs, 
known by the term lapis inſernalis. This ſubſtance 
is beſt prepared, for medical purpoſes, when a ſolu- 
tion of nitrate. of filver, evaporated to dryneſs, is 
melted in a filver crucible, and afterwards poured 
into the uſual moulds. * This nitrate of ſilver, it ap- 
pears, is partly decompounded and changed into an 
oxide of ſilver; but, if kept too long in the fire, the 
whole maſs will be reduced to a metallic ſtate. 


— 
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p { DXXIV. The nitric acid ſolution of filyer is 
' decompoſed by the fixed alkalis, which precipitate ' 
the ſilver in the form of a white oxide, reducible to 
its priſtine metallic ſtate by fuſion. Cauſtic ammoniac 
decompoſes it but ſlowly, and the precipitated oxide 
of ſilver appears of a grey colour. But we obtain 
an olive-green precipitate by means of lime-water. 
It this latter oxide be digeſted with pure ammoniac, 
it becomes black, and poſſeſſes the property of being 
reduced with detonation by the ſlighteſt friction. This 
ſubſtance is termed fulminating filver, the theory of 
which coincides with that of fulminating * 


- CDXXV. Almoſt all metals and e de- 
compoſe the ſolution of ſilver in the nitric acid, and 
precipitate this metal in a metallic ſtate. Hence, a plate 
of copper, being immerſed in a ſolution of this kind, 
is preſently covered with white glittering flakes, which 
are metallic ſilver, while the copper, on the contrary, 
is diſſolved in the nitric acid. When ſilver is preci- 
pitated from its ſolution by mercury, it inſtantly 
combines with the remainder of this metal, and thus 


produces very ſingular phenomena, which we ſhall | 
conſider hereafter. a 


$ DX XVI. Although he muriatic acid may urs a 
greater affinity for ſilver than the nitric acid, yet it does 
not, act directly upon it when in the ſtate of metal, 
but diflolves it with great facility when in the ſtate of 
oxide. Hence, if an oxide of ſilver, precipitated 
from its ſolution by pot-aſh, be digeſted with hot 
muriatic acid, a combination takes place, and muriate 


— 


3 
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of filver is formed. But we obtain this ſalt in a 
much eafier way, by adding pure muriatic acid to a a 


nitric-acid ſolution of filver ; for thus the filver com- 
bines with the muriatic acid, and produces a ſub- 
ſtance almoſt inſoluble in water, which falls to the 
bottom inthe form of white flocculi. The ſame effet is 
produced by dquble decompoſition with all muriatic 
neutral ſalts; for,pn adding the latter to a ſolution of 
filver, the ſilver combines wich the muriatic acid, and 


the alkali with the nitric acid. This muriate of filver, 


in either caſe, is termed luna cornea. One hundred 
parts of-muriatic acid combine with 420 parts of ſilver, 
and 100 parts of luna cornea contain 75 parts of ſilver, 
18 of acid, and 7 parts of water. | 


$ DXXVII.. Luna cornea is but ſlightly ſoluble 
in water, for one pound of water diſſolves no more 
than 4 or 5 grains of it. Expoſed to the atmoſphere 


and light, it is ſpeedily deprived of its whiteneſs, and 
becomes brown. It readily melts in the fire into a 
green tranſparent maſs, which may be cut with a 


knife like horn. At a more intenſe and laſting heat, 
it is partly decompoled and partly volatilized. 


_{$ DXXVIILI. Luna cornea is decompounded by 
the fixed alkalis. Hence, if four parts of cauſtic 
or. mild pot-aſh be well fuſed in a crucible with one 
part of luna cornea, the filver, after the crucible 
bas been cooled, is found under a ſtratum of ſulphate 
of pot-aſh and the remaining alkali. The filver ob- 
' tained by this process is the pureſt that can be ob- 
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tained by chemical means; and all filver, intended 
for nice purpoſes, ought to be thus purified. | 


$ DXXIX. Luna cornea is likewiſe decom- 
' pounded by ſeveral other metals, as lead, tin, iron, 
&c. If three parts of any of theſe metals be fuſed _ 
with one part of luna cornea, the muriatic acid com- 
bines with the metal, and the ſilver is reduced, but 
always alloyed with part of the metal employed. 


I DXXX. The ſulphuric acid has no action upon 

pure ſilver, except when concentrated; and it is re- 
quiſite, moreover, to facilitate the ſolution by in- 
_ crealing the temperature of the acid to ebullition. 
The ſilver, during the diſengagement of ſulphure- 
ous acid gaz, is thus changed into a white powder, 
which is diſſolved on the addition of another portion 
of ſulphuric acid. We obtain a ſimilar ſolution if 
an oxide of filver, precipitated from nitrate of filver 
by alkalis, be digeſted with ſulphuric acid, and the 
white powder above-mentioned is alſo formed by the 
decompoſition of nitrate of filver, by means of the 
| ſulphuric acid, or neutral ſulphates. 


$ DXXXI. Silver combines very readily with ſul- 
phur, and if thin plates of ſilver, ftratified with ſul- 
phur, be melted in a crucible, we ſhall obtain a 
blueiſh black and brittle ſubſtance, which' is the ſul- 
phuret of filver. But, by protracted fuſion, this ſub- 
ſtance is again decompounded, the ſulphur defla- 
grates, and pure filver remains. Sulphuret of pot- 
aſh alſo diſſolves filver, which may afterwards be ſe- 

parated in the ſtate of ee. We * 5 
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When ſolid, has not hitherto been determined. 


- $DXXXI1L One hundred parts of ſulphuric acid, 
according to Kirwan, diſſolve ggo parts of ſilver, 
which ſolution ſhoots into ſmall acicular cryſtals, 
ealily fuſible in fire, and decompoundable by all the 
alkalis, and by iron, copper, Zinc, and other metals, 


 $DXXXULL The filver * for . and coin 
is generally alloyed with copper,“ and the value of 
the compoſition is eſtimated by the quantity of ſilver 
which it contains. For this purpoſe, the maſs is divided 


Into 12 parts, called pennyweights, each pennyweight 
being ſubdivided into 24 grains. Thus an alloy of 


20 pennyweights and 12 grains of filver, and one 


pennyweight 42 grains of copper, is ſaid to be filyer 
10 * 12 - fine. 


LXXV. OF MERCURY. 


1 $ DXXXIV. Mercury is diſtinguiſhed from all 
other metals and ſemimetals on account of the low 


temperature at which it appears in a fluid ſtate, for 
| the ordinary heat of the atmoſphere is ſufficient to 


maintain it in a ſtate of fluidity, and it becomes ſolid 
only at the temperature of from 32 to 45˙ below o. 
of Reamur's thermometer. The ſpecific gravity of 
this metal is 13. 568 1. Its malleability and tenacity, 


% 


$ DXXXV. It ſuffers no change either in atmoſ- To 


pheric air or water as long as it remains in a ſtate 


of reſt. Rut, by ſtrong and continued agitation, a 
{mall part of it is converted into a blackiſh powder, 


e Bad colnage is x1 ounces 2 pennyweights ine, r. 
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termed Æthiop's per ſe. On expoſure to fire it is 
heated very uniformly ; it then boils with rapidity, 
and riſes in white fumes, which, being condenſed 
on the approach of colder bodies, again exhibit the 
metallic mercury. When heated in contact with 
atmoſpheric air, it is converted into a brilliant ſcaly 
red powder, termed calcined mercury, or pre- 
CipitateÞ per ſe. To obtain it in greater quantity, 
mercury is put into a phial with a flat battom and 
a long narrow neck, and expoſed for ſome months 
to an uninterrupted heat on the ſand- bath, nearly 
equal to that which produces ebullition of the mercury. 
Such parts of the metallic mercury as remain are then- 


ſeparated from the precipitate: by preſſure OW 
leather. | 


$DXXXVI. If this precipitate be heated in con- 
tat with atmoſpheric air, it partly ſublimes in beau- 
tiful red cryſtals, or melts into a red glaſs. Diſ- 
tilled in clofed veſſels, it affords a conſiderable quan- 
tity of oxygen gaz, and is changed into metallic mer- 
cury. As oxygen gaz 1s abſolutely neceflary to the 


formation of this precipitate, and as the loſs of it 


cauſes the mercury to be reduced, it is evident, that 
this precipitate is a true oxide of mercury. , 
> | 
$DXXXVII.-The ſulphuric acid does not act upon 
mercury, unleſs it be highly concentrated. To effect 
this combination, two or three parts of concentrated 
ſulphuric acid are poured upon one part of mercury, 
and then heated; a ſtrong efferveſcence takes place, and 
a very conſiderable quantity of ſulphureous acid gaz 
4 ; 


„ 

is developed. If, in this manner, the mixture be 
diſtilled to dryneſs, the retort is found to contain a 
white ſaline maſs, which conſiſts chiefly of oxide of 
mercury and a ſmall portion of ſulphuric acid. 

This ſubſtance weighs one third more than the mer- 

cury made . uſe of, and attrafts humidity from the 

' atmoſphere. It is termed ſulphate of mercury. 


-$ DXXXVIIL. If this ſulphate of mercury be 
waſhed in cold water, a white powder, which is a 
pure oxide of mercury, remains; but, if boiling 
water be uſed for that purpoſe, the powder becomes 
yellow, and is then termed turbith mineral. By eva- 
porating the water, we obtain ſmall acicular cryſtals, 
which, by -pouring hot water on them, are alſo 
changed into turbith mineral. 


$DXXXIX. Sulphate of mercury, if ſuperſatu- 
rated with acid, is not precipitated by water. But in 
both caſes it is decompounded by alkalis and 
alkaline earths, which precipitate the mercury in the 
Rely of a yellow _ reducible by fire alone. 


41 DXL. The nitric acid aQts upon mercury with 
great facility; but the phenomena, which accompany 
this ſolution, differ according as the acid is more or 
leſs concentrated, and according to the application 
or non-application of artificial heat. If nitric acid 
of a. moderate ſtrength be affuſed upon mer- 
cury without heat, the ſolution proceeds very. 
ſlowly, and without any conſiderable. quantity of 
red vapours. The liquid, thus obtained, is not 
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changed on affuſing pure water upon it, and, When 
ſuffered to reſt, affords flat tetraẽdral but, 
if ee ſtriated priſms. 


5 $DXLI. If the ſolution of mercury in the ni- | 
tric. acid be aſſiſted by heat, a much greater quan- 
tity of nitrous gaz is diſengaged, and, on the addi- 
tion of pure water, nearly the whole of the mercury 
is precipitated in the form of a white powder, or, if 
boiling water be uſed, as a yellow powder. This 
ſolution, when evaporated, yields a white ſemi- 
cryſtallized maſs. | 


 $ DXLII. The. cauſe of thoſe ſolutions differing 
from each other is probably this; that the ſolution, 
formed by the aid of heat, contains a much greater 
quantity of oxide of mercury than that which is 
prepared in the cold; and that, on the addition 
of water, the acid is unable to maintain the 
whole of the oxide in ſolution, whence it is pre- 
cipitated: for the precipitate, acquired in this 
manner, is a mere oxide of mercury, and the re- 
maining liquor ſtill contains nitrate of mercury. A 
| ſolution of mercury prepared in the cold, after being 
ſtrongly heated, 1s alſo decompounded by water, be- 
cauſe a part of the nitric acid is decompounded, and, 
conſequently, the proportion of the oxide of mer- 
cury to the acid is increaſed, Finally, if a freſh 
quantity of nitric acid be added to the ſolutions above - 
mentioned, the precipitate is again diſſolved. 


N &. 
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S DXIIII. This ſolution, as well as cryſtallized 
nitrate of mercury, is extremely cauſtic, and tinges 
the {kin yellow. The falt aſſumes the fame colour, 
if dry, and expoſed to the atmoſphere. It detonates 
upon burning coals. When heated in cloſed veſſels 
it becomes yellow, and ultimately red, when it 
is termed red precipitate of mercury. During this 
operation, the moſt conſiderable part of the nitric 
acid is decompounded, and comes over in the ſtate 
of oxygen and nitrogen gazes. The red precipitate 
is, therefore, an oxide of mercury, ſtill combined 
with a ſmall portion of nitric acid. It is fublimed 
and reduced to metallic mercury when heated more 
Aroingly and for a greater length of time. 


DxILIV. Nitrate of mercury is decompoſed by 
alkalts, calcareous earth, baryt, and magneſia, which 
pretipitate a mercurial oxide of a colour more on 
leſs approaching to green or brown, reducible by 
heat alone. If half a dram of this oxide be tri- 
turated with fix grains of flowers of fulphur and 
expoſed to the fire in an iron ladle, the mixture ex- 
plodes \ with a loud noiſe, and a blueiſh powder, which 
is s fulpburet of mercury, remains. 


 DXLV. Common muriatic acid produces no effet᷑t 
upon mercury when in the ſtate of metal, but it acts 
very powerfully upon it when reduced to an oxide; 
therefore, whenever muriatic acid and oxide of 
mercury come either directly or indireQly into 
contakt, they combine and form a falt which is 
perfealy inſoluble in water. Hence, if muriatic 
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acid, or a ſolution of muriatic ſalts, he added by 
drops to a nitric acid ſolution of mercury, a 
decompoſition takes place, and the mutiatic acid, 
combined with the mercury, falls to the bottom of 
the veſſel in the ſtate of a white powder, termed 


white precipitate of mercury, or mercurius coſme. 
tous. | 


 $ DXLVI. But the caſe is very different with the 
oxygenated muriatic acid, which, by combining with 
the mercury, forms a neutral ſalt, highly ſoluble in 
water, and, conſequently, no precipitate is produced. 
This compound of mercury and the oxygenated mu- 
riatic acid is termed, from the uſual mode of prepa- 
ring it, corroſive ſublimate, and is beſt obtained ” 
the following proce ſſes. =! 


d DXLVIIL. Equal parts of red precipitate, cal- 
cined ſulphate of iron, and decrepitated common falt, 
being well mixed by trituration in a glaſs mortar, 
are introduced into a glaſs cucurbit, and ſublima- 
tion is begun on a ſand-bath ; at firſt, a ſmall quan- 
tity of nitrous gaz is diſengaged, a cloud of white 
fumes ſucceeds, which, being condenſed by the 
ſides of the veſlel, conſtitute the corroſive ſublimate. 
At the bottom of the cucurbit remains a brick- 
coloured maſs. The vitriolic acid firſt -decompoles 
the common ſalt and expels its acid, which imme- 
diately acts upon the nitrate of mercury, diſengaging 
from it not only the nitric acid, but depriving it of 
part of its oxygen, whence it becomes oxygenated. 


Tha nitric acid, therefore, 7 off in the ſtate of | 
| 1 g | 


nitrous gaz; the oxygenated muriatic acid combines 
with the mercury and is ſublimed, and ſulphate of _ 
ſoda, a ſubſtance produced by the ſulphuric acid 
and the ſoda of the 3 ſalt, beſide oxide of 
iron, remains. | 


$ DXLVIII. Or four parts of ſulphate of mer. 
cury are triturated with five parts of decrepitated 
culinary falt, and ſublimed as before. In this pro- 
ceſs the common ſalt is direaly decompounded by 
the ſulphuric acid, and the muriatic acid which is 
expelled combines with the mercury, already in the 
ſtate of oxide. Laſtly, ſublimate of mercury is formed 
by the decompoſition of nitrate of mercury by 
the oxygenated muriatic acid ; for, on evaporating 
the ſolution, the ſublimate ſhoots into cryſtals. _ 


$ DXLIX. Corroſive ſublimate of mercury has an 
extremely poignant, ungrateful, and metallic taſte, dif- 
cernible even when diluted with a conſiderable quan- 
tity of water. The atmoſphere has no effect upon it. If 
it be ſlowly heated, the whole is ſublimed, and, on the 
approach of colder bodies, aſſumes a regular cryſtal- 
line form. Its cryſtals, in that caſe, repreſent very 
flat priſms. A ſtrong heat changes it to a ſemi- 
vitrified maſs. It is completely diſſolved in ſixteen 
parts of cold water, or in two parts of boiling water, 
and, on evaporating this ſolution, it ſhoots into flat 


priſmatic 4 van It is ſoluble, likewiſe, in Wis 
of wine. 


zl. Corroſive ſublimate is decompounded by the 
fixed alkalis, which pregipitate the mercury in the 


form of à yellow oxide. Ammoniac precipitates a 
hite, and lime-water a yellow oxide. This latter 
mixture 1s termed phagedenic water. 


DLI. If equal parts of metallic mercury and of 
corroſive ſublimate be triturated in a glaſs mortar, 
they combine, and form a grey powder. If this mix- 
ture be then ſublimed in a cucurbit, we find, after 
the operation is finiſhed, that the neck contains a 
{mall portion of ſublimate, and the belly, which reſts 
upon the ſand-bath, a more ſolid, white, and ai. 


line maſs, termed mercurius dulcis. 
pe 4 


§DLII. Mercurius dulcis, when very ſlowly ſu⸗ 
blimed, ſhoots into priſmatic tetraëdral cryſtals, with 


tetratedral extremities. This ſublimate is perfectly 


inſipid, and almoſt inſoluble in water. After it has 
repeatedly undergone the proceſs of ſublimation, it 
is termed calomel. During theſe operations, a ſmall _ 
portion of metallic mercury is always ſeparated 


and, of courſe, a proportionate quantityof corroſive 
ſublimate is obtained. 


s DLIII. The mercury, which is added to the cor- 
roſive ſublimate, becomes an oxide, by combining with 
the ſuperabundant portion of oxygen of the oxygenated 
muriatic acid, which thus becomes common muriatic 
acid, with which the oxide of mercury unites. 
This combination is rendered more intimate by ſub- 
ſequent ſublimation ; and mercurius dulcis cenfiſts 
therefore of common muriatic acid and a greater 
portion of oxide of mercury. Hence, it is obvious, 
that the white precipitate of mercury approaches very 
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nearly to mercurius dulcis, and accordingly we find, 
that the former may be changed into the latter by 
ſublimation alone. 


$ DLIV. Mercurius dulcis is partly reduced and 
partly decompounded by repeated ſublimation, and the 
refidue is ultimately corroſive fablimate. The whole 
of the mercurius dulcis may be thus changed into 
corrofive ſublimate. The common method of pre- 
preparing calomel is, therefore, abfurd. But to be 
certain that the mercurius dulcis is not mixed with 
corroſive ſublimate, it is proper to waſh it in tepid 
water. If the mercurius dulcis become grey, and 
not yellow, when triturated with lime-water, and if 
it then change the colour of gold coin white, it is a 
- fign that it has been properly prepared. 


DLV. Corroſive ſublimate is decompounded by 
different metals, ſuch as arſenic, copper, antimony, 
tin, &c. If an amalgam of mercury and tin be tritu- 
rated with an equal portion of corroſive ſublimate, 
and flowly diſtilled in a retort, we ſhall obtain a 
brown liquor, which, in contact with atmoſpheric air, 
emits white fumes for a conſiderable time. This is 
termed fuming ſpirit of Libavius. If the diſtillation 
be protratied, an inſpiſſated liquor ſucceeds, which 
becomes ſolid when cooled, and is termed butter of 
in. 5 68, | 


- $DLVI. During this proceſs, the oxygenated 
muriatic acid quits the mercury, and combines with 
_ the} tin, forming the fuming ſpirit of Libavius, 
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which is, therefore, a true oxygenated mutiate of 
tin, The combination of this oxy-muriate with 
water is attended with efferveſcence and a diſen- 
gagement of nitrogen gaz. It forms, if mixed with 
water in the proportion of 7 to 22, a ſolid maſs, which 
is very ſimilar to butter of tin, viz. common muriate 
of tin. Fuming ſpirit of Libavius may alſo be con 
verted into ſuch common muriate of tin by a 
RY with a new portion of tin. 


$ DLVII. Mw combines very radlly dh 
fulphur, and, if triturated with it for ſome time in 
a glaſs moriar, it diſappears, and we obtain a black 
powder, termed /Ethiop's mineral prepared without 
fire. The combination of theſe two bodies is 
effected till quicker if ſeven parts of mercury be 
gradually affuſed upon one part of ſulphur, melted 
in an unglazed earthen veſſel. In a very ſhort time 
the maſs becomes black and inſpiſſated; we ought 
then to beware of the noxious vapours by cover- 
ing the veſſel till it is cooled. The ſubſtance, thus 
obtained, is Æthiop's mintral prepared by fire. 


S DLVIIE. This latter Æthiops differs from the 
former in as much as it contains a greater quantity of 
mercury, and as the combination is more intimate. 
By ſubliming it in a cucurbit, we obtain artificial 
cinnabar, which, when levigated with water n a 
ſtone —_ appears of a deep ſcarlet. 


oy DLIX. Cianabari is 3 not Na "A 
alkalis and lime, but alſo by different metals, which 
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combine with the ſulphur, and expel the mercury in 
a very pure metallic ſtate. Quicklime and iron pro- 
duce this effect in an eminent degree. 


8 DLX. Mercury combines alſo with moſt of 
the other metals, with which it forms half-ſolid 
maſſes, termed amalgams; the proceſs itſelf is 
termed amalgamation. Some metals combine very 
readily with it, and without the aid of any conſiderable 
portion of heat; ſuch as gold, filver, lead, &c. 
others, on the contrary, combine more difficultly with 
mercury; as platina, iron, copper, &c. and cobalt 
and antimony do not combine with it at all. 


$ DLXI. Moft of theſe amalgams, when melted 
and cooled, afſume a regular cryſtallized form; and 
metals, combined with mercury, may be obtained in 
a cryſtalline ſtate, if the mercury be ny EX+ 
pelled from them by heat, 


y DLXII. The cryſtallization of amalgam of 
filver, if effetted in a particular way, produces a 
beautiful phenomenon, commonly termed , arbor 
Dianz. The beſt method is to mix ſix drams of the 
ſolution of nitrate of filver with four drams of the 
ſolution of nitrate of mercury. Theſe are to be di- 
luted with five ounces of diſtilled water, and poured 
into a glaſs veſſel of the form of an inverted cone, con- 
taining fix drams of an amalgam of ſeven parts of mer- 
cury and one part of filver. By this means, the ſolution 
ol ſilver is flowly decompounded by the mercury of the 
amalgam; and the filver, which is precipitated in a me- 


tallic form, is attraRted by the remaining: amalgam, and 71 
thus produces that beautiful arboreſcence which i is the 
objekt of this procels. 


8 DLX111. Mercury combines very readily vich 
tin, eſpecially if the latter be previouſly fuled. This 
amalgam is uſed for covering the back ſurface of look- . 
ing-glaſſes, and combined: with zinc, for coating he 
cuſhions of electrical machines. 


— 


LXXVI. OF COPPER. 


dS DLXIV. Copper, or Venus of the Alchemiſts, i * 
a very hard, elaſtic, malleable, tenacious metal, of a 
granular fracture. Its ſpecific gravity is 8.8785-1.0000. _ 
It loſes its metallic ſplendour on expoſure to the at- 
moſphere, and becomes inveſted with a green ochre, _ 
_ eſpecially if the air be moiſt. But this ochre only 
covers the ſurface of the metal, and even n prevents its 
further deſtruction. 


S DLXV. On expoſure to fire it melts after be- 
coming white, and volatilizes with a green flame. 
During cooling, it aſſumes the form of oRQatdral 
cryſtals. Heated in contact with atmoſpheric air, its 
ſurface becomes an oxide, which may be ſeparated 
from the remaining maſs in the form of ſcales of a 
blackiſh red colour, by ſtriking it with a hammer, 


eſpecially if the copper, when removed from the fire, 
be N into cold water. 


F boIXVI. The ſulphuric acid does not act upon 
copper except when in a concentrated ſtate, and at 
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the temperature of ebullition. We obtain, in that 
caſe, a dry white ſubſtance, conſiſting of oxide and 
ſulphate of copper, which by lixiviation in water, 
filtration, and evaporation, affords oblong rhomboidal 
cryſtals, of a beautiful blue colour, termed blue 
vitriol, or ſulphate of copper. One hundred parts 
of ſulphuric acid diffolve 260 parts of copper; and 
100 parts of cryſtallized ſulphate of copper contain 
27 parts of copper, 30 parts of acid, and 4g parts 
of water of cryſtallization. = 


$ DLXVII. Sulphate of copper has a ſtiptic diſa- 
greeable taſte. It readily diſſolves in three parts of 
boiling water. Atmoſpheric air changes it into a 
white powder. On expoſure to fire, it melts with great 
facility; but, if the heat be increaſed, it is decom- 
pounded, the acid 1 eee and the e remains in 
8 5 ſtate of oxide. 


S DLXVIII. The fixed alkalis, as well as the al- 
kaline earths, decompoſe the blue vitriol, and precipi- 
tate its copper in the ftate of a blueiſh oxide; but 
which, when dried, becomes green. Mild alkalis 
precipitate the copper without efferveſcence, on 
which occaſion the carbonic acid ſeems to unite with 
the oxide of copper. Iron, however, precipitates it 
in the form of metal. , 


6 DLXIX. The nitric acid diſſolves copper with 
great violence, and diſengages at the ſame time a con- 
ſiderable quantity of nitrous gaz, but a ſmall portion 


of brown oxide of copper is always ſeparated during 
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this proceſs. The ſolution is extremely cauſtic; its 
colour is dark blue; by careful evaporation it yields 
hexaëdral priſmatic: or rhomboidal cryſtals, ſoluble: 
in ſpirit of wine, and decompoundable by fire alone, 
when the copper remains in the ſtate of a brown - 
oxide. Theſe cryſtals are likewiſe decompounded 
by alkalis, alkaline earths, iron, and zinc. The 
former precipitate a blue oxide, but the two latter 
metallic copper. 


{ DLXX. The muriatic acid acts upon copper. 
and its oxide only when concentrated and aſſiſted by, 
heat, though more readily upon the latter. The ſo» 
lution appears of a beautiful green colour, and depos., 
ſits, when cooled, very beautiful priſmatic cryſtals, of 
a very aſtringent acrid taſte, ſoluble in ſpirit of wine, 
and fufible in a moderate heat, but which do not 
part with their acid unleſs the heat be intenſe. 
This muriate of copper is decompounded by the 
ſame bodies which decompoſe ſulphate and nitrate of. 
copper. 


Ss DLXXI. The fixed alkalis aft but very nightly. 
upon copper; if a ſolution of cauſtic pot-aſh, or ſoda, 
be digeſted upon copper filings, it becomes ſomewhat 
3 and the copper is covered at the ſame time 
with a powder which is allo blue. It is faid that 

thoſe alkalis act more poweriully upon copper in 
the cold than when the temperature is increaſed, and 


that the preſence of atmoſpheric. air is abeinten 
neceſſary. 


d DLXXII. Copper is very readily diſſolved by 
cauſtic ammoniac, but only in ſmall quantity. The 
ſolution appears of a moſt beautiful dark blue. But 
this colour diſappears if the ſolution be kept for 


ſome time in a cloſed veſſel, but returns on expoſure 
to the atmoſphexe. The ſolution affords by flow eva- 
poration brilliant blue cryſtals, which, as well as the 
ſolution, are decompounded by fire; in which caſe the 
ammoniac eſcapes, and the copper remains in the ſtate 
of a green oxide. Pure ammoniac aQs as powerfully 
upon oxide of copper as upon copper itſelf; and as 
even the ſmalleſt quantity of copper communicates to 
the ammoniac a beautiful blue colour, we make uſe of 
this alkali to detect the preſenee of copper in various 
mixtures. 


'$ DLXXIII. Copper combines very readily 


with ſulphur, eſpecially in the dry way, if a 
mixture of copper filings and flowers of ſulphur, or 
copper ſpangles and ſulphur, diſpoſed in ſtrata, be 
melted in a crucible. We obtain, in either caſe, a 

blackiſh, brittle, and very ſuſible maſs, termed ſul- 


phuret of copper. This ſubſtance is decompounded 


by roaſting; the ſulphur is diſſipated, and a brown 
oxide of copper, termed burnt copper, remains. But, 
if this operation be made by a gentle heat only, and 
in contatt with atmoſpheric air, the ſulphur will com- 
bine with the oxygen of the atmoſphere, and form 
ſulphuric acid; which, with the oxide of copper, 
_ ſulphate of copper. 


; DLXXIV. Hepar of folpbur combines with 


copper both in the moiſt and dry way. Hence, if 


. OOO ͤ . . 


4 

two parts of hepar of ſulphur be melted in a crucible 
with one part of copper filings, we obtain a liver. co- 
loured maſs, which is perfectly ſoluble in water; 


and from which acids een back the 1 _ 
the ſulphur. , 


LXXVII. Of IRON. 


'$ DLXXV. Iron, (Mars,) is diſtinguiſhed Gay 
all the other metals by its property of being attrafted 
by the magnet, and of becoming magnetic itſelf. This f 
metal is very hard and tenacious. Its ſpecific gravity 
is between 7.2070. and 7.8163. Its malleability is. 
not conſiderable, for it becomes brittle by hammering. 
Moreover, it 1s the only metal which has its particles. 
detached and fuſed when ſtruck with flint or hard 
ſtones. Laſtly, with manganeſe it forms a conſtituent 
part of all animal and vegetables bodies. 


S DEXXVI. Pure iron requires a moſt intenſe, 
heat for fuſion ; but very fine iron filings, thrown into 
flame, fuſe, and burn with luſtre. The ſame effect is 
produced if greater maſſes of iron be expoſed to the 
action of large burning lenſes, or to a ſtream of 
oxygen gaz, when they melt and burn with a blue 
flame, are half oxided, and become black and brittle. 
Iron, on expoſure to the fire, is oxided before it 
melts; and, if kept red hot for ſome time, its ſurface 
is covered with black ſcales, or ſcoriæ, which may be 
ſeparated on ſtriking it with a hammer. If theſe 
ſcoriz, or freſh iron filings, be heated for ſome time. 
under a. muffle, they will be changed into a brown 
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* which is not ations to the W term- 
ed * crocus Martis. x 


* DLXXVIL Larger olſen of a iron, 
when ſlowly cooled, ſhoot into octaëdral cryſtals. It 


admits of a ſimilar but leſs perfect cryſtallization, if, 


when ſtrongly” heated, it be inſtantly plunged into 
water, or other liquids, and thus ſuddenly cooled. 
The reaſon is, that the particles of the iron, removed 
from each other by the heat, have not, on account of 
their ſudden refrigeration, ſufficient time to contract, 
and fall into the ſame order in which they exiſted be- 
fore, whence the iron becomes hard and brittle. 
This operation is called tempering. Steel is fitteſt 

for this purpoſe. 


1 DLXXVIII. Iron, on expoſure to the atmoſ- 
phere, eſpecially if moiſt, loſes its metallic luſtre, 
and its ſurface becomes inveſted with a brown yellow 
cruſt, called ruſt, This calcination of iron extends, 
by degrees, through the whole maſs, and much 
quicker in places where the air is corrupted, than 


where it is pure. Thus iron filings, by ſprinkling 


water upon them, and expoſing them to the atmol- 
phere, are at length converted entirely into ruſt; 
which, when levigated, was formerly termed Aperient 
crocus martzs. Ruſt, diſtilled in cloſe veſſels, affords 
a conſiderable quantity of carbonic acid gaz, and a 
black oxide of iron remains. Ruſt is not therefore 
merely an oxide of iron, but partly a true ſalt, formed. 
by the carbonic acid and iron, 
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= DLXXIX. Water, at the common cancers of 

the atmoſphere, acts upon iron with conſiderable power. 
If it be poured into a veſſel containing pure iron 
filings, and agitated from time to time, the filings will 
be converted into a delicate powder, termed martial 
æthiops. During this change of the iron, hydrogen gaz 
is developed; and the æthiops obtained is found to 
be one-fourth heavier than the filings made uſe of. 
Hence, it appears, that the water is partly decom- 
pounded during the above operation, that its oxygen 
unites with the iron, rendering it a ſemi-oxided maſs, 
- which is ſtill obedient to the loadſtone, and that the 
other conſtituent of the water efcapes in the form of 
inflammable air, or hydrogen gaz. Martial ethiops 
is ſoon changed into perfect calx, when expoſed to he 
atmoſphere, and ought therefore to be kept in veſſels 
carefully cloſed, This black æthiops is obtained ftill 
more readily in the mannerdeſcribed(F DLXXVIII.) 


or by conduQting the vapours of water over red hot 
1 6 CXIX. ) = 


6 DLXXX. The concentrated | fulphuric acid 
acts upon iron only at the temperature of ebullition, 
in which caſe we obſerve either a diſengagement of 
ſulphureous acid, or a ſeparation of the ſulphur itſelf. 
But, if the acid be diluted with water, it diffolves the 
iron with great violence, and a conſiderable quantity of 
hydrogen gaz is formed. As, in the latter caſe, the 
ſulphuric acid combined with the iron requires pre- 
ciſely the ſame quantity of alkali for ſaturation Which 
it would have required before the combination took 
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place; and as in the former caſe the ſolution of the 


iron is attended with difficulty and a ſeparation of the 


ſulphur itſelf, we have a right to conclude, that in the 
latter caſe the iron is oxided by the water of the mix- 


ture alone, and that it is then only, and not before, 
diſſolved in the ſulphuric acid. 


$ DLXXXI. One hundred parts of ſulphuric acid 
require 270 parts of iron for complete fatura- 
tion; and the ſolution, when evaporated, ſhoots 


into green, tranſparent, rhomboidal cryſtals, termed 


artificial vitriol, or ſulphate of iron, 100 parts of 


which, according to Rinmann, contain 25 parts of 


iron, 20 partsof acid, and 55 parts of water of cryl- 


tallization. Sulphate of iron has an aſtringent taſte. 
It is decompounded in the air, for the oxide of iron, 


attracting a new portion of oxygen from the atmol- 
phere, can remain no longer in combination with the 
ſulphuric acid, and is therefore ſeparated in the ſtate 
of crocus Martis. The ſame phenomenon is obſerved 
on diſſolving it; for the ſurface of the ſolution is 


gradually covered with a yellow pellicle, which re- 


flects various colours. 


8 DLXXXIL Sulphate of iron melts on expoſure 


to the fire, and, after loſing its water of cryſtallization, 
becomes a white powder, which, calcined ſome time 


longer, is partly deprived of its acid, and aſſumes a 


red colour. This red ſulphate. of iron attracts the 
humidity of the air with great eagerneſs, and, if it be 
diſtilled in a ſtrong fire, it parts with all its acid, no- 


thing remaining in the retort but a red oxide of iron. 
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d $DLXXXIH. Sulphate of iron is perfeAly dif: 
ſolved in fix parts of cold, or in two parts of boil: 


ing water, when ſome of the oxide of iron is always 
ſeparated. After the greateſt part of the ſulphate of 
iron is cryſtallized, there remains, even if the ſolu- 
tion be previouſly filtrated, a brown incryſtallizable 
mother-water, which ſeems to contain the iron in a 


more oxided ſtate, and which when evaporated to dry- 


neſs affords a yeHowiſh green powder. The iron is 
alſo precipitated from this mother-water by alumin, 
copper, and even by metallic iron, which cannot be 
done with pure ſulphate of iron. 


0 DLXXXIV. Sulphate of iron is decompaunded 
by quicklime and alkalis. Lime-water and the 
cauſtic fixed alkalis precipitate the iron in flakes. 


of a greeniſh hue; which being carefully dried 


in cloſe veſſels, conſtitute a black powder, attrac- 
tive by the loadſtone. But if thoſe precipitants be 
added to exceſs, the precipitate is again diffolved, 
and gives to the ſolution a red colour. rated 
fixed alkalis precipitate the iron in the ſtate of a 
greeniſh oxide, which is not diffolved by them 


when ſuperſaturated. Pure ammoniac precipitates 


a blackiſh green oxide of iron, which is obedient to 
the loadſtone, but not diſſolved on the addition of 
another portion of ammoniac; but the greyiſh green 


oxide of iron, precipitated by mild ammoniac, is 


partly diſſolved, if che ammoniac be uſed to excels. Wy 


d DLXXXV. 0 is vid ready aiffolved i in. 
the nitric acid, when a conſiderable quantity of 
0 2 ub 
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nitrous s is diſengaged... If the nitric acid be con- 
centrated, and iron filings made uſe of, we ſhall ob- 
tain. a brown red ſolution, which is gradually de- 
compounded when brought into contact with the 
atmoſphere, the iron being depoſited in the form of 
@ yellow oxide. This ſolution is likewiſe decom- 
poſed on the addition of new iron, becauſe the iron 
is diſſolved in the nitric acid, and the oxide, con- 
tained in the ſolution, is precipitated. In order, 
therefore, to obtain a more permanent ſolution of iron 
in the nitric acid, the acid ought to be much diluted 
with water, and the iron ſhould be taken in larger 
maſſes. In this caſe we obtain a ſolution of a pale 
green colour, which, like the former ſolution, is 
decompounded by * and changed into a 
4 rock mals. 


T i DLXXXVI. Both mild and cauſtic alkalis pre- 
Cipitate the iron from its folution in nitric acid.—- 
The pure/ alkalis precipitate it in the ſtate of a 
brown oxide, which, on the addition of more alkali, 
is diſſolved only in a ſlight degree. But the mild alka- 
lis. precipitate a yellow red oxide, which is com- 
pletely diſſolved in an additional portion of the al- 
kali. The liquor thus formed, conſiſting of regene- 
rated nitre, oxide of iron, and mild alkali, has a 
brownith red colour, and is known by the Name of 
Staal's alkaline tincture of iron. 


S DLXXXVII. This alkaline tinQure of iron is 
gratiually deprived of its colour, and parts with its 
oxide. It is decompounded by acids, and the nitris 


Pu * 
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acid precipitates a brick · coloured oxide, which is 
ſoluble in acids. Pure and mild ammoniac preci- 
pitate the iron from its ſolution in nitrie acid as 3 
dark green oxide, which is again diſſolved in the 
latter of thoſe alkalis. The alkaline ündure of 
iron, thus obtained, is "uy reds: ff 


5 DLXXXVIIL Iron is ſpeedily diſſolved i in mu- 8 
riatic acid diluted with water; and, on this occa- 
ſion, a copious quantity of hydrogen gaz is developed. 
As the muriatic acid, ſubſequent to its combination 
with the iron, requires preciſely the ſame quantity of 
alkali for ſaturation as before, we have reaſon to 
conclude, that the iron alſo, in this cafe, is oxided 
ſolely by the water of the mixture, and that it is then 
only, and not before, taken up by the acid. This ſolu- 
tion has a greeniſh yellow colour, and is eafily pre- 
ſerved in bottles carefully cloſed ; but, on expoſure 
to the atmoſphere, the greater part of the iron is 
depoſited in the ſtate of a yellow powder, the colour 
of which is darker the longer the ſolution has been 
in contact wich the n. 


i 

5 DLXXXIX. Muriate of iron does not admit of 1 
a regular cryſtallization; for, by evaporating the 
ſolution, we obtain a ſemi-cryſtallized maſs, which 


deliqueſces in the atmoſphere, and is then termed .. 


oil of iron. This maſs, however, melts by a gentle 

heat; but, if the heat be increaſed, it is partly de- 

compounded ; the acid, combined with a ſmall quan- 

tity of iron, comes over, and the remaining iron is 

left in the ſtate of a yellowiſh brown. oxide. Alka- 
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* 
lis and lime, in like manner, decompoſe this ſolution, 
but the oxide which is precipitated is leſs changed, 
and may be eaſily reduced to martial * or a 


81 705 ſemi. oxide of i iron. 


0 DXC. Sal ammoniac is 1 by 
iron, eſpecially when in the ſtate of oxide. Hence, 
if equal parts of bloodſtone and fal ammoniac be 
ſublimed in a cucurbit with an alembic, we obtain, 
at firſt, a ſmall portion of volatile alkali, and after- 
wards ſal ammoniac yariouſly. tinged by the oxide of 


iron, termed flowers of martial ſal ammoniac. In the 


retort there remains a ſmall portion of fal ammo- 
niac, mixed with muriate of i iron, on which account 
it . in the air. 


- $DXC1. Carbonic acid i, iron combine very 
well; and if water, impregnated with this acid, be 
poured upon iron filings, it will receive an aſtringent 
and pungent taſte. When we expoſe this ſolution to 
the atmoſphere, its ſurface will be covered with a 
pellicle, which reflects various colours, and the ſo- 
lution is at the ſame time decompounded, and depo- 


fits a brown oxide of \ iron. The ſame effect is pro- 


duced by heat. The mild alkalis have no aQtion - 


upon it; but cauſtic, alkalis decompoſe it, and pre- 


Cipitate the iron in the form of a brown oxide.— 
This ſolution | is met with in mineral chalybeate 


| waters 8. 


$ DXCII. Sulphur acts upon iron at the com- 


mon temperature of the atmoſphere; for, if water be 


* 
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ſprinkled upon iron filings and ſulphur, the mixture 
becomes heated after ſome time, and emits aqueous 
vapours and hydrogen gaz, and ultimately inflames, 
i the maſſes be great. Sulphur and iron combine 

very readily in the fire, and form a yellow and very 
fuſible ſubſtance, termed We e or MS 

. ret oli. 1: | src 


pig? em 
- F DXCIII. Iron and TTY nts nc 
facility in the dry way ; and the compoſition which is 
thus formed poſſeſſes very ſingular properties, greatly' 
different from thoſe of iron. Theſe bodies may be 

combined in different proportions: a conſiderable 
quantity of pure iron, united to a ſmall portion of 
carbon, forms ſteel. The method of preparing it 
conſiſts in putting bars of iron into veſſels filled with 
powdered cafbon, or ſuch bodies as contain carbon 
in abundance, and afterwards expoſing them to an 
intenſe heat; by which means the iron is not only 
purified, and more perfectly reduced, but it alſo ab- 
ſorbs a part of the carbon. Steel principally differs 


from iron in its greater ſuſibility, and Its CORE 'of 
becoming much * 


$ DXCIV. But if iron be combined with a ſtill great. 
er portion of carbon, it forms that peculiar body which 
is known by the name of plumbago, or black lead. 
We have not hitherto been able to produce a perfet 
ſpecimen of this ſubſtance by art; but nature contains 
it in conſiderable abundance. It ſuffers no change, 
either in water or atmoſpheric air, nor when expoſedto_ 
fire in cloſe veſſels, but burns flowly if it be heated in 
TY 


' 


= 


enn with air, and nothing remains but a ſmall por- 
tion of oxide of iron. It is decompounded by treat- 


Which remain in a mild ſtate. During this proceſs, 
the carbon is burnt in conſequence of the decom- 
poſition of the water contained in the ſalts ; for hy- 
drogen gaz is diſengaged, the carbonic acid which is 
generated combines with the alkali, and the pure iron 
remains in the ſtate of oxide. Acids produce no ef- 
tet upon plumbago. With nitre it detonates like 
pure charcoal, and mild pot-aſh, n with a ſmall 
Wits K . iron, remains. 


g bxcv. Calt iron differs from feel in its 
containing the iron in a ſemi-oxided ſtate; and from 
plumbago, in jis containing a leſſer proportion of 
carbon. It poſſeſſes the fuſibility and brittleneſs of 
ſteel, but is incapable of receiving the ſame degree 
of hardneſs, | | 


ILXXVII. OF TIN. 


wh Dx vi. Tin (Jupiter) is the lighteſt of all 
i its ſpecific gravity being 7.3065. Its tenacity 
is inconſiderable; but it poſſeſſes a great degree of 
malleability, which is proved from its being wrought 
into thin plates. It is but flightly elaſtic, and fo ex- 
tremely ſoft as to receive an impreſſion from the nail 
of one's finger. It cauſes a ſingular crackling noiſe 
wine bent. 


-SDXOVIL. Tin ſuffers no other 3 on 
expoſure to the eee than that its ſurface is 


ing it in the dry way wich the cauſtic fixed alkalis, 
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ſomewhat tarniſhed; and for the ſame reaſon, water 
oxides it but ſlowly, and ſuperficially. It melts with 
great facility in the fire previous to ignition; and when 
melted in contact with air, its ſurface is. oxided, and 
covered with a white ſhrivelled pellicle, which, | be; 
ing removed, is immediately ſucceeded by a. ſecond 
pellicle, ſo that the whole maſs of tin may be converted 
into a calx, which is termed putty. But if tin be ſud- 
denly ignited, it burns with a white flame, and ſub- 
limes at the ſame time in an oxided form. 


- $ DXCVIII. Melted tin difficultly cryſtallizes on 

cooling, when it forms rhomboidal cryſtals. .A ſtrong 
fire changes the oxide of tin into glaſs, without the 
aid of a flux. But with vitrifiable bodies, it forms 
a white and opaque enamel. It is eaſily reduced to 
its metallic ſtate my" the addition of ina. 
bodies. | 


'{ DXCIX. The concentrated ſulphuric acid, aided 
by heat, readily diſſolves tin, and on this occaſion 
ſulphureous acid gaz is produced. This ſolution is 
extremely cauſtic, and, being cooled, depoſits ſmall 
acioular cryſtals. A continued heat and reſt. de- 
compound the ſolution, and precipitate the oxide of 
tin, which is again diſſolved in an additional portion 
of ſulphuric acid. The fixed alkalis precipitate the tin 
from this ſolution in the ſtate of a very white . 


_ $ DC. The r nitric acid afts very 8 upon 
tin, which is changed into a white oxide, whilſt nitrous 
gaz is developed. The remaining nitric acid con- 


* 


tains but a very ſmall portion of tin in ſolution, and 


even this is ſeparated during evaporation. This 
oxide of tin, when dried, forms a ſemi-tranſparent 
corneous fubſtance. If a greater quantity of nitric 
acid be thus ſlowly and perfectly decompounded 
by tin, we obtain, on evaporating the water, a ſalt in 


the form of acicular cryſtals, which is true flaming 


nitre. For during this operation the water mixed with 
the nitric acid is alſo decompounded by the tin; its 
oxygen oxides the tin, and the hydrogen which is diſ- 
engaged combines with the nitrogen ſeparated from 
the nitric acid, and forms ammoniac, which, by 
uniting with a part of the remaining nitric acid; be- 
comes flaming nitre. 


$ DCI. The concentrated muriatic acid even in the 
cold atts upon tin, and diſſolves it, whilſt a very 


fetid inflammable gaz is produced. We obtain a 


yellow ſolution not decompoundable by reſt, which, 
being evaporated, forms beautiful brilliant acicular 
cryſtals, deliqueſcent in atmoſpheric air. Alkalis 
and lime n an the tin in the ſtate of a white 
* | 


$DCt7. The oxygenated muriatic acid diſſolves 
tin quietly, and without efferveſcence. The tin, in 
this caſe, is oxided by the ſuperabundant oxygen, 
and then diſſolved in the remaining muriatic acid, 


which ſolution differs in no reſpe@ from the former. 


Tin is allo readily diſſolved in aqua regia; the ſo- 
lation is yellow, and generally depoſits acicular cryf- 


tals; but, if the ſolution be formed too haſtily, we 


ſhall obtain a gelatinous tranſparent maſs, the oxide 
of tin being ſeparated. (j Pl V. and DLVI,) 


S DCIII. Tin has a | great ene to 3 n 


with ſulphur ; and, if thoſe two bodies be fuſed, they 
form a brittle ſemi-cryſtallized maſs, which is the 
ſulphuret of tin. By combining ſulphur with tin, we 


obtain alſo the ſubſtance termed aurum muſfivum.— 


For this purpoſe you form an amalgam of eight parts 
of tin and the ſame quantity of mercury, and mix it 
with ſix parts of ſulphur and four parts of ſal ammo- 
niac ; this mixture, being expoſed to fire, in an open 
cucurbit, inflames, and a delicate ſublimate of a golden 
een or aurum muſivum, is obtained. 


LXXIX.' OF LEAD. 


S DCIV. Lead (Saturn) is the ſofteſt, the leaſt 
tenacious, and the leaſt elaſtic of all metals. Its 
ſpecific gravity is 11. 5523-1.0000. It is tarniſhed 
in the open air, and covered, by degrees, with a 
white cruſt, which is not, however, a pure oxide of 
lead, but a ſubſtance formed in ſome meaſure by the 
carbonic acid of the atmoſphere. Pure water produces 
ſcarcely any effe& upon lead, and the oxidation ob- 
ſerved on the ſurface of leaden pipes is rather to be 
attributed to heterogeneous particles contained in me 
water, | 


| 5 DCV. Lead melts by a gentle heat before it 
becomes ignited, and, when cooled, aſſumes the form 
of ottacdral cryſtals, But if the heat be very ſtrong, 
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i fublimes in the form of white fumes. Melted in 
contatt with atmoſpheric air, it is ſoon covered 
with a grey pellicle, a true oxide of lead, into which 
the whole mals may be converted by agitation. If 


this oxide be ſeparated from the particles of lead not 
yet calcined” by means of a fieve, and again heated 


"Ml it becomes red hot, it aſſumes a yellow colour, 


- and is then called maſſicot; which, carefully and 
. flowly heated for ſome time longer, aſſumes a deep 
red colour, being then termed minium. But, if the 
beat be increaſed too ſuddenly, both the maſſicot 
and the minium melt into a yellow ſemivitrified maſs, 
called litharge, which cannot be reduced to minium. 


9 DCVI. If minium be heated in cloſe veſſels till it 
become red hot, it loſes part of its oxygen gaz, and 
becomes paler. By an intenſe heat it 1s changed into 
a yellow glafs. When fuſed with a ſmall portion of 
common glaſs, it conſtitutes flint-glaſs, which refraQts 
tze rays of light much ſtronger, and forms, therefore, 
a neceflary ingredient in the compoſition of the obje& 
glafles in achromatic teleſcopes. All the oxides of 
lead attratt the carbonic acid of the atmoſphere with 
great eagerneſs; and ſhould, therefore, be kept in 
"ew which are carefully cloſed. | 


iy DCVIE. Lead is diſſolved in the ſulphuric acid 

only when boiling, on which occaſion ſulphureous 
cid gaz is developed, and the mixture is changed into 
© dty white maſs. . This body conſiſts partly of 
pure oxide of lead, and partly of ſulphate of lead, 
which, being waſhed in hot water, and then evapo- 


rated, 'ſhoots into ſmall aciculat cryſtals. This ſale 


is very cauſtic. It requires 18 parts of water for 
ſolution, and is decompounded by _ das: and 
quickli ne. Js Feat Ja 


4 1 


- 


Sd DCVIII. The „ nitric acid Yau 1 


moſt powerful effect upon lead, which is changed into 


a white oxide, whilſt nitrous gaz is evolyed. But, if 


the nitric acid be diluted, and taken in greater quam 


tity, we obtain a true ſolution, which depoſits fix-hded 
priſmatic cryſtals. Theſe detonize on burning char- 
coal, and leave a yellow oxide of lead, which is caſily 


reduced to its metallic ſtate. They are decompound- 


ed by alkalis and quicklime; alſo by the ſulpharic 


acid, which combines with the oxide of lead, on a 
count of its greater affinity, and is n 


it in che form of a white powder. 


$ DCIX. Although the muriatic acid act Aebi 
upon this metal, yet muriate of lead is much better 
prepared by adding the muriatic acid to a ſolution of 
nitrate of lead; for thus the muriatic-acid combines 


with the oxide of lead, and is precipitated with-it 


in the form of a white powder, named plumbum 
corneum, which requires go parts of boiling water for 
perfect ſolution, and cryitallizes in ſmall needles. It 


is a by alkalis, calcareous aunty and on. | 


g DCX. Sal ammoniac is decompounded by * 
nium, and, if ſal ammoniac and minium be diſtilled in 
a retort, we obtain cauſtic ſpirit of ſal ammoniac, 


and plumbum corneum remains in the retort. In ge- 
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neral, the des of 100 are diffolved in acids with 
the ſame facility as the metal itſelf, | 


* 


0 DCXI. Lead combines very readily with ſulphur, 
and, if theſe two bodies be melted, we obtain a bril- 


ant, ſemi-cryſtallized, brittle maſs, termed ſulphuret 


of lead. This ſubſtance refiſts the action of fire much 
more than lead itfelf. Hepar of ſulphur diſſolves 


lead both in the moiſt and dry way. 


LXXX. OF ANTIMONY. 


_ $ DCXII. What is commonly termed antimony is 
not the pure ſemimetal of that name, but a ſubſtance . 
generally compoſed of this ſemimetal and ſulphur, 
becauſe it is extraQted in this ſtate from the mineral, 
and employed in commerce. Chemiſts, therefore, by 
way of diſtinQtion, uſually call the pure ſemimetal re- 
gulus of antimony. This metal is very brittle, and 


may be eaſily reduced to powder. Neither air nor 
Vater produces any particular effect upon it. Its 


Ipecific gravity is 6.7021-1.0000. 


"$DCXIIL. Antimony is difficult of fuſion, and 
does not melt till after.it becomes red hot. It then 
volatilizes unaltered in a metallic ſtate, provided the 


_ proceſs be carried on in a cloſe veſſel. If gradually 


cooled, after fuſion, it cryſtallizes either in hexaëdral 
pyramids, or becomes a lamellated maſs, whoſe ſur- 

face exhibits: a ſtar. It is ſpeedily. oxided when 
melted in open veſſels, emitting white fumes, which 
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adhere to the ſides of the veſſel, or upon the ſurface 
of the metal, in the form of white aciculæ, called 
argentine flowers of antimony. Theſe flowers vola- 


tilize unaltered on expoſure to fire, and partly melt 
into a tranſparent glaſs of a pale yellow colour. 


$ DCXIV. The ſulphuric acid acts upon antimony 
when boiled with it, a conſiderable quantity of ſul- 
phureous acid gaz is developed, and, towards the 


end of the operation, even a ſmall portion of ſul- 


phur. A maſs is thus formed, which conſiſts chiefly 


of the oxide of antimony, and of a ſmall quantity of 


ſulphate of antimony. The latter may be ſeparated 
from the former by waſhing ; and thus we obtain an 
_ uncryſtallizable, deliqueſcent, neutral ſalt, decom- 
poundable by fire, alkalis, alkaline earths, and even 
by water, if affuſed in great quantity. | 

$ DCXV. The nitric acid, even cold, acts very 
powerfully upon antimony ; but alſo on this occaſion, 
moſt of the metal is merely oxided, and but a very 
ſmall part of it is taken up by the acid. This ſolu- 
tion, after being evaporated, yields an uncryſtallizable 
ſaline maſs, which is decompounded by heat, alkalis, 
and abſorbent earths. The oxide of antimony, thus 
obtained, is very white, and not reduced to the ſtate 
of metal, except with the greateſt difficulty. 


| 5 DCXVI. The muriatic acid does not act as Rey 
fully upon antimony as other acids do, and it requires 
a long digeſtion to diſſolve it directly in this acid. If 
the” ſolution be then evaporated, we obtain a'deli- 


LY 


* 


— 


208 


- gueſcent ſalt, in ſmall acicular cryſtals, which are de- 
compoſed by water, and perſectly volatilized in fire; 
in ſhort, this ſalt is very ſimilar to butter of anti- 


mony. 


* ws 


8 DCXVIL The beſt and moſt 0 ſolvent of 


Fe © this ſemimetal is aqua regia, which acts upon it with 


great violence, and diſengages nitrous gaz. The neu- 
tral ſalt which is thus produced deliqueſces in the 
atmoſphere, and is decompounded by the alkalis and 
alkaline earths, in the ſame manner as the ſolutions of 
this ſemimetal are * the two other mineral acids. 


$DCXVIIL. Regulus of antimony combines 
very readily with fulphur; and, if equal parts of 


antimony and ſulphur be fuſed in a crucible, we 
obtain a cryſtallized ſtriated maſs, very ſimilar to 
antimony as extracted from the ore, but which con- 
tains only half its weight of * 


4 DCXIX. Sulphuret of antimony, or crude anti- 
mony, is more fuſible than the pure metal. If it 
be melted in an open veſſel, by an intenſe heat, the 
ſulphur is carried off in the form of yellow flowers, 
and the antimony which remains is ſublimed in the 
Rate of a white oxide. But, by an uninterrupted gentle 
beat, by which the antimony does not melt, the ſul- 
phur is gradually burnt, and the regulus of antimony 


remains in the ſtate of a grey oxide. For this pur- 


. pole crude antimony, previouſly reduced to powder, 
is roaſted. in a flat earthen veſſel, and continually 
fired with the tube of a tobaceo- pipe, till, it ceaſes 


— 


to ſmoke: ſhould the mel be i it "_ to. 1255 
pounded anew, 


ds DCXX. If this grey and be ce a 
ſtronger heat, in a crucible, it melts into a tranſparent 
_ glaſs. of an hyacinthine colour, termed glaſs of an- 
timony. But it is requiſite, for this purpoſe, that the 
antimony be not entirely deprived of its ſulphur, for 
otherwiſe we ſhall not obtain a beautiful wo but 
NY a grey opaque mals. 


s DCXXI. If equal parts of pulverized. nitre 
and crude antimony be mixed, and thrown into a 
red hot crucible, a detonation takes place, and if 
the covered crucible be then kept in the fire for 
ſome minutes longer, we find, when cooled, that it 


contains a ponderous, hard, glittering, hepatic maſs, - 


covered with grey ſcoriæ, termed liver of antimony. 
During this proceſs the nitre is decompoſed: by the 
ſulphur of the antimony, for that part of the ſulphur 
which is changed into ſulphuric acid combines with 
one part of the alkali of the nitre and forms ſul- 
phate of pot-aſh, whilſt the other part of the alkali 
combines with the ſulphur which is not changed, and 
forms ſulphuret of pot aſh.. Theſe two bodies re- 
main partly united with the regulus of antimony, 
with which they form ſulphuret of antimony, and 
partly with a ſmall portion of antimony only, thus 
HOY the rig | | 


6 DCXX11. Sülphuret of antimony. is likewiſe 


prepared by melting crude antimony with the fixed . 


s 
o 
- 
* 
2 
. 
' 
3 
1 
z 
* 
| 1 
I 
* 
R, 
- hu 
\ 
2 KM 
7 
* 
1 
a 
ar 
* 
0 
% 
we. 
n 
5 
1 
{4 
L 4 
— 
5 
2 


* , £ — v N 2, N 3 5 

* . 2 2 E 85 2 Y ” CW: 

B+ Go 4 == =. Beer IC x e n OMe. I 

* r r R NN. 
<E7 $908 | n 2 a n * 


— 


1 
— Be S2F5, + 3 2 — e y 5" — * 
— 1 1 . 5 n 1 4 You = 4 8 

; * * þ 1 So - Saw — K I ra 2 : 

> N — 3 +; * — * mE > Renee af — 74 WV 7 2 

? 4 < FRE 4 va 22 ; 8 1 n "Fx 0 BE 5 
* n INS £ P » ISS. 1 
k y \ 5 


+ 2 22 * 
r 
n 
4 vie fee + 


My 
I £ 


3 2 ** 


4 
2 
D 


"& 13-25 . 


— 


r —— i er IIS 


2 — 


n — nds (ey rr nt — — — 


* 


De 
— oa —— 
—— 


a } 


alkalis. This ſulphuret, however, does not contain 


ſulphate of pot-aſh, but a greater portion of alkali, 
whence it aseſces in the atmoſphere. 


8 DCXX11L. TF ſulphuret of antimony, pres 
pared as mentioned, ( DCX XI.) be well waſhed in 


water, an oxide in antimony, combined with a ſmall 
portion of hepar of ſulphur, remains. This ſubſtance 


ts known by different names, as Crocus antimonii, 
ae metallorum, &c. By evaporating the water 
we obtain ſulphate of pot-aſh, mixed with a certain 
portion of antimony. 


$ DCXXIV. If rectifed ſpirit of vine be af. 
fuſed and digeſted upon ſulphuret of antimony, 
(SDCXXII.) while hot, we obtain a tinflure of a 
cheſnut colour, commonly termed {imple or tartari- 
zed tincture of antimony. The alcohol during this 
proceſs diſſolves a ſmall portion of the ſuperabundant 
alkali, which has become more cauſtic, and alſo a part 
of the oxide of Ry 


5. Dcxxv. If the ſulphuret of antimony 
(5 DCXX1) be boiled in a great quantity of water, 
and then filtrated and cooled, it depoſits a brown 
powder, which, waſhed and dried, is known by the 
name of golden ſulphur of antimony of the firſt pre- 


cipitation. The greateſt part of the oxide, com- 


bined with a ſmall portion of ſulphur, is here ſepa- 
rated from the hepar of ſulphur impregnated with a 
great unn * the metal. 


— — . £© ut wa —_— ee e 
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$ DCXXVI. Now, if an acid, for inſtance the: 


ſulphuric or acetic acid, be added by drops to the, 


remaining liquid, a new precipitate is formed of a 


much fainter colour than the firſt, termed golden ſul- 
phur of antimony of the ſecond precipitation. Eaſtly,. 
on the addition of more acid, we obtain a precipitate; 
of an orange colour, called golden ſulphur of anti- 
mony of the third precipitation. The hepar of ſul- 
phur is decompounded by the acids, and the ſulphur: 
expelled ; but the ſulphur precipitated firſt contains 
more of the oxide of antimony than the ſecond, and 
the laſt portion contains ſcarcely _ hence the va- 


riety of their colours. 


$ DCXXVII. As the firſt of thoſe precipitates 
is never preſcribed in medicine, and the ſecond but 


very rarely, on account of their draſtic qualities ; 


and as the power of the third is too variable and un- 
certain, we have of late adopted a method by which 
this medicine may be had, ſo as to contain a deter- 
minate proportion of the ſulphur and antimony moſt. 


intimately combined. For this purpoſe 'two ounces 
of pulverized antimony, one and a half of flowers of 
fulphur, 'and fix of dry pot-aſh, are melted, and 


afterwards diſſolved in pure water. Or the mixture 
of antimony and flowers of ſulphur above-mentioned. 


is boiled in an aqueous ſolution of cauſtic pot-aſh 


till perfectly diſſolved. In both caſes you filtrate the 
ſolution, dilute it with a great quantity of water, and 


add diluted ſulphuric acid till the precipitation en- 


tirely ceaſes. This precipitate, being edulcorated and 
dried, conſtitutes golden ſulphur of antimony, 100 
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parts of which contain always 25 parte of the n_ 
of * and 7 5 parts of ſulphur. | 


' $DOXXVILL, Another medicine, ſimilar to the 
former, is kermes mineral, or pulvis carthuſianorum. 
One part of pulverized antimony and four parts of 
pot-aſh are boiled for a quarter of an hour with ſix- 
teen parts of water in an iron pan; the ſolution, 


being filtrated and ſpontaneouſly evaporated, furniſhes 


a powder of a cheſnut-colour, which, edulcorated 


and dried, conſtitutes kermes mineral. Thus we 


prepare a ſulphuret of antimony in the moiſt way, 
which, by cooling, parts with the ſulphur and metal. 


One hundred parts of this kermes contain 48 parts 
Tulphur, and 32 parts of the oxide of antimony. 


g DCXXIR. If three parts of nitre, mixed with 
one part of pulverized antimony, be gradually 
thrown into a red hot crucible, we obtain, after de- 


tonation has taken place, a white maſs, called anti- 


monium diaphoreticum non ablutum. As the quan- 
tity of nitre employed in the preparation of this ſub- 
fiance is ſo very great, that not only all the ſulphur 
is changed into ſulphuric acid, and the antimony into 
a perfect oxide, but that even ſome of the nitre re- 


mains undecompounded, it is obvious, that the above 
medicine conſiſts of antimony highly oxided, ſulphate 
of pot aſh, nitre, and a ſmall ops of pure pr 


aſh. 


$DCXXX. If diaphoretic enact vein 


waſhed in water, and thus freed from all other ſaline 
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| matter, there remains a white and perfect oxide of 


antimony, termed waſhed diaphoretic antimony, On 


the addition of an acid to the water we obtain another 
portion of oxide of antimony, which differs in no re- 
ipe& from the firſt, and was formerly called materies 
perlata, By cryſtallizing the ſolution we obtain a 
compound ſalt, viz. nitre of antimony. 


I DCXXXI. If four parts of pulverized anti- 


mony and four parts of corroſive ſublimate be well 
triturated in a glaſs mortar, and diſtilled over a gentle 
fire, from a glaſs retort with a ſhort neck, into a 
common receiver, a white maſs, ſimilar to butter, is 
ſublimed in the neck, and paſſes into the receiver on 
the application of burning charcoal. If the heat be 
increaſed, after this ſubſtance has ceaſed to come 
over, true cinnabar is ſublimed, and a certain portion 
of antimony is left in the retort. 


$ DCXXXII The ſublimate of mercury is here 


decompounded, for the oxygenated muriatic acid- 


combines with the antimony, and forms butter of anti- 
mony; and the ſulphur, thus diſengaged, combines 
with the free mercury, and forms cinnabar, which is, 
however, alloyed with a ſmall quantity of antimony. 


It was formerly termed cinnabar of antimony. Should 


the butter of antimony be too brown, it may be pu- 


tion. 


d bDex x XIII. Butter of antimony may be prepared 
in a much ſimpler way, by taking pure antimony in- 


rified and rendered colourleſs by repeated diſtilla- 
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ſtead of crude antimony; in this caſe, however, we ob- 
tain no cinnabar, but merely metallic mercury. But the 


moſt ſatis factory way is to pour four ounces of diluted 


ſulphuric acid, in a retort, upon a mixture of two 
Ounces of the grey oxide of antimony, or crocus me- 
tallorum, and four ounces of common ſalt, and to diſtil 
to dryneſs; for the muriatic acid which is expelled 
combines with the oxide of antimony, and forms 
butter of — and the reſidue is ſal mirabilis. 


we DCXXXIV. Butter of antimony is an ex · 
| tremely cauſtic poiſonous body, which liquefies by a 
gentle heat, deliqueſces in the air, and, at the ſame time, 
depoſits the moſt conſiderable part of its oxide in a 


White pulverulent form. This decompoſition is ef. 


fected ſtill quicker if the butter of antimony be 


mixed with water, which copiouſly precipitates this 


very pernicious oxide. It was formerly termed al- 
garoth powder, or mercurius vite. 


$ DCXXXV. Acids 200 more 1 upon 
crude antimony than upon regulus of antimony, which 
is thus ſeparated from the ſulphur. This is beſt 
effected by aqua regia; for, if antimony. be digeſted 
in this acid, the pure metal is gradually diſſolved, 


and the. ſulphur remains in the Rate. of a white NS 


* 


. DCXXXVI. If che ſolution of, antimony: in aqua 
regia be evaporated to dryneſs, together with the ſul- 
phur which is diſengaged, and the grey ſubſtance thus 
produced, mixed with an equal portion of the flowers 


* 
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of ſal ammoniac, be ſublimed in a cucurbir wich an 


alembic, we ſhall obtain flowers of ſal ammoniac of 
a black, red, yellow, and grey colour; and, at the 


ſame time, a ſmall portion of ammoniac paſſes into 


the receiver. It is evident, therefore, that a part of 
the ſal ammoniac is decompoſed during the above 
_ proceſs, and that theſe flowers of ſal ammoniac conſiſt 
of the ſulphur of the antimony, and of the ammoniac 
combined with the muriate of antimony. They are 
extremely poiſonous. Their common name is Hel- 
mont's flowers vo antimony. | 


$ DCXXXVII. Regulus of antimony is fepa- 
rated from crude antimony in the following manner: 
two parts of pulverized antimony, mixed with three 
parts of crude tartar and one part of nitre, are gra- 
dually thrown into a red hot crucible ; after deto- 


nation of the whole, the fire is increaſed till the maſs - 
becomes perfectly fluid, when it is caſt into iron 


moulds, previouſly heated, and coated with wax or 


tallow. On cooling the moulds, the pure antimony 


is found at the ps e covered with brown ſcoriee 


8 DCXXXVIIL The detonation of In nitre od 
tartar produces what is termed a black flux, or a 


mixture of carbon and pot-aſh. This alkali com- 


bines, on account of its greater affinity, with che ſul 
phur of the antimony, and conſequently the metal 
is ſeparated, Although the carbon protects the me- 
tal, in ſome meaſure, againſt the power of the hepar 
of ſulphur, yet it is unable to do ſo for any W of 
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time, as it ſoon begins to burn. Hence, when the 
maſs is perfectly melted, it ought to be poured into 
the mould, for otherwiſe we ſhall experience a conſi . 
derable loſs of the metal. The ſcoriz are compoſed 
of hepar of ſulphur, ſal eee and a ſmall por · 


daa of antimony. 


US DCXXXIX. Regulus of antimony is alſo ſepa» 
rated from crude antimony by different metals, ſuch 
as iron, ſilver, tin, &c. Theſe reguli of antimony, 
according to the metal employed for the precipi- 
tation, are termed martial, lunar, &c. reguli of an- 
timony, by way of diſtinttion from the former, which 
is commonly denominated ſimple or vegetable regulus 
of antimgny. But, as che neceſſary proportion of 
theſe metals eannot be well determined, the reguli of 
antimony, thus obtained, are generally alloyed with 
part of the precipitating metal, and hence they are 
leſs pure than ſimple regulus of antimony. 


$ DCXL. To prepare emetic tartar, equal oats 
of . crocus meiallorum and of purified tartar, in 
powder, are boiled in twelve parts of diſtilled water, 
the lixivium is then filtrated bot, and flowly evapo- 
rated till all the tartar has aſſumed a cryſtallized form, 
The ſuperabundant acid of tartar diſſolves the oxide 
of antimony, and cryſtallizes, together with the tarta- 


_ rized tartar, to which it communicates an emetic 


virtue; but, in order that this property may be 
equally diſtributed throughout the whole maſs, it 
ought to be reduced IP to ede and wall 
mixed, | | 


23 
LXXxI. or ZINC. 


$ DCXLI. Zinc, on account of its malleability, 
approaches neareſt to metals; for, although it cannot be 
expanded under the hammer, yet it may be extended 
into very thin plates by means of flatting-mills, nor 
can we reduce it to powder. Its ſpecific gravity is 
7.1908 : 1.0000. It is beſt granulated by water. 


d DCXLII. Zinc ſuffers but little change in at- 
moſpheric air. It melts as ſoon as it begins to be 


ignited, and ſublimes in cloſed veſſels without altera- - 


tion. When ſlowly cooled it cryſtallizes in tetraE- 
dral priſms, Melted in open veſſels it burns with a 
_ dazzling white flame, and emits white fumes, which 
ſubſide in the form of white flocculi, and conſtitute a 
true oxide of zinc, known by the name of flowers 
of zinc, nihil album, pompholix. 


8 ocxILIII. Theſe flowers of zinc are one-fourth 
heavier than the zinc made uſe of, and are not vola- 


tile per ſe; for, when heated in a crucible, they re- 


main fixed, and emit a yellow phoſphoreſcent light. 


They are ultimately reduced to a beautiful tranſpa- 


rent glaſs by an exceedingly violent heat. Upon 
burning coals, the flowers of zinc, if pure, become 


yellow, by which means: we may diſcover their adul- 
teration with chalk. 


; is DCXLIV. Water produces the ſame effect upon 


zinc, when heated, as upon iron; and if water or 
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aqueous vapours be brought into contact with zinc, 
when it begins to acquire a red heat, a ſtrong oxida- 
tion takes place, and a conſiderable quantity of by- 


drogen gaz is obtained, but always mixed with car- 
bon, for zinc generally contains ſome portion of 


carbon. 


$DEXLV. Diluted ſulphuric acid bees K i 
very eaſily; much inflammable gaz is developed, and 
a black powder, which is plumbago, or carburet of 
iron, is generally ſeparated. The folution, when 
evaporated, affords a white ſalt in tetraedral priſmatic 
cryſtals, with tetraedral pyramidal extremities, termed 
white vitriol, vitriol of zinc, ſulphate of zinc. This 
ſalt has an aftringent taſte. It is partly decom- 
pounded on expoſure to the air or fire, and very 
ph wines by the earths and alkalis. 


$ DCXLVI. The nitric acid, ions in the cold, 


| atis upon zinc, and diſſolves it. During the ſolution 


nitrous gaz is developed, and a ſmall portion of 
plumbago ſeparated. The ſolution is greeniſh, and, 
when evaporated and cooled, depoſits flat tetraë- 
dral priſmatic cryſtals, with ſimilar extremities, which 
detonate on burning 'coals, and are decompounded 
by alkalis and alkaline earths. 


" FDCXLVII. The muriatic acid aQts as vio- 
lently upon zinc as the nitric acid; but, in this 
caſe, inflammable gaz is formed, and plumbago pre- 
cipitated. The ſolution affords no cryſtals, and a 
partial decompoſition of it is effected even by-a 
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gentle heat. If it be diſtilled from a retort we obtain 
a ſmall portion of fuming muriatic acid, and the re- 


maining muriate of zinc comes over as a butyraceous 


maſs. This ſalt is alſo nnn oy alkalis and 
l alkaline earths. 


. 5 DCXLVIIL If the acid ſolutions of zinc above- 
mentioned be decompounded, either by alkalis or 
alkaline earths, a white or yellow oxide of zinc, ſo- 
luble in acids and alkalis, is precipitated. Hence, if 
during the precipitation of zinc, more alkali be em- 
ployed than is neceſſary to ſaturate the acid, the 
Fe 1 being re- diſſolved. 


$ DCXLIX. It is very difficult to effelt a nk 
nation of zinc and ſulphur, either in the moiſt or dry 
way, by artificial means. Nevertheleſs an union of 


theſe two bodies may be effected by continued fuſion, 
When an artificial blende is obtained. As ſulphur 
combines more readily with lead than with zinc, we 
therefore make uſe of it to ſeparate zinc from lead. 


SDC. Zinc and copper, combined in various 
proportions, form thoſe compound metals known by the 
names of braſs, tomback, prince's metal, ſpinſpeck, 
manheim gold, &c. Theſe compounds are harder, 
and more fuſible than copper, and are leſs liable to 
tarniſh. They are prepared either by melting the 
two metals, or by the cementation of lamellz of 


copper between ſtrata of the native oxide of zine or a | 


h lapis calaminaris, 
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LXXXII. or BISMUTH. 


ol DCLI. Biſmuth is a ſemimetal of 2 large foli- 
died texture, whoſe ſpecific gravity is 9. 8227 · 1. ooo. 
Although at firſt it ſlightly yield under the hammer, 
yet it is ſufficiently brittle to be reduced to powder. 


S DCLII. Biſmuth, on expoſure to the air, is tar- 
niſſied, and ultimately covered with a whitiſh ochre. 
It is very fuſible, and melts long before it becomes 
red hot; it is then ſublimed in cloſed veſſels, without 
alteration ; and, if gradually cooled, readily cryſtal- 
hzes into many-angled columns. But, if this ſemi- 
metal be melted in contact with the air, its ſurface is 
oxided, and becomes a grey greeniſh powder. When 
thus heated to ignition, it burns with a faint blue 
flame and a yellow ſmoke, which condenſes in contact 
with colder bodies, in the form of a yellow powder, 
termed flowers of biſmuth, Theſe flowers remain 
fixed in the fire, but, by an intenſer heat, they melt into 


a greeniſh glaſs. 


-$ DCLIII. Biſmuth is diſſolved in concentrated 

and boiling ſulphuric acid, a ſmall quantity of ſul - 
phureous acid gaz is produced, and a white mals, 
which conſiſts. chiefly of the oxide of biſmuth and 
ſulphate of biſmuth, remains. The latter may be 
ſeparated by waſhing, and affords, when evaporated, 
mall needle· like cryſtals. This ſalt deliqueſces on 
expoſure to the air, and is decompounded by alkalis, 
alkaline earths, fire, and even by water, when affuſed 
in ſufficient quantity. 
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6 DCLIV. The concentrated nitric acid has a very 
powerful effet upon biſmuth, even in the cold; a 
conſiderable quantity of nitrous gaz is developed, 
and the colourleſs ſolution obtained furniſhes, by 
_ evaporation, ſometimes rhomboidal and, at other 
times, | priſmatic cryſtals, which detonate flowly in 
the fire, and leave a green oxide. This ſalt efflo- 
reſces in the atmoſphere, and is decompounded when 
diſſolved in water, the greateſt part of the oxide 
of biſmuth: being precipitated in the form of a white 
powder. The ſame effect is produced if a ſaturated 
nitric acid ſolution of biſmuth be diluted in water. 


"The precipitate, formed in that caſe, is termed magiſ- 
wy of biſmuth. 


$ DCLV. The muriatic acid acts with great diffi- 
culty upon biſmuth, and only when concentrated 
and digeſted upon it for a long time: a fetid gaz is de- 


veloped, and that part of the biſmuth which is actually 


united with the acid may be ſeparated by waſhing it 
with water. This ſalt affords no cryſtals, "but may be 
ſublimed, in which caſe it forms a ſoft fuſible maſs, 
termed butter of biſmuth. It is likewiſe decom- 
pounded by v water. | RET” 


F DCLVI. Sulphur readily combines with it 'S 
fuſion, and forms a blueiſh- grey artificial ore; 
cryſtallizable in beautiful tetrakdral aciculæ. Biſ- 
muth combines alſo with tin and lead. Eight parts 


of biſmuth, melted with five parts of lead and three 


parts of tin, produce a compoſition which melts at t the 
temperature of boiling Water, 
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IXXXIII. OF NICKEL. 

40 Del vn. Nickel is now conſidered by all Che. 
miſts as a peculiar ſpecies of ſemimetal, although it 


be very difficult to obtain it perfectly pure, it being 
always mixed with cobalt and iron. In its pureſt 


tate it has a granular texture, and is attrafted by 


the load-ſtone. Its ſpecific gravity is 7. 8070. It is 
tenacious and fomewhat malleable. 


pci vn. An Wia heat is required to fuſe it. 
When expoſed to fire, in contact with the atmoſphere, 
its ſurface is oxided, and becomes a green powder, 
which, melted with borax, forms a Ip of an hya- 
cinthine colour. | 


$ DCLIX. If the oxide of nickel be treated in 
the fire with ſulphuric acid, it will be changed into a 
grey maſs, and ſulphureous acid gaz will be produced. 
This maſs, diſſolved in water, affords a beautiful 
green ſolution, which, when evaporated, depoſits 
beautiful green decaëdral eryſtals, ee 


. * fire. 


$ DCLX. The nitrie acid al both with me- 
talltc nickel and with its oxide. We obtain a green 
ſolution, which affords green lamellated cryſtals, de- 


| liqueſcent in the atwoſphere. The muriatic acid 


produces the ſame effect, and, together with the 
nickel, ſhoots into green rhomboidal en which 


. decompounded in the e air. 


9 DCL.XI. Nickel, combined with garen 8 


tutes a vellov brittle maſs. The oxide of nickle is 


| 22Z- | 
difſolved in the moiſt way by the fixed alkalis, and, 
likewiſe, by cauſtic ammoniac, with uh it forms bu . 
dark blue ſolution. | | 


| LXXXIV. OF COBALT. | 
S DCLX1L Cobalt has a fine, clole, granular. 
texture. Its ſpecific gravity is 7. 8819-1. 000. It 
is ſcarcely malleable, and may be eaſily reduced to 
powder. On expoſure to fire, it melts after it has 
been red hot ſometime, and provided the heat be 


intenſe. Being then n cooled, it args 
IN acicular cluſters. 


$ DCLXIIL Although cobalt, fuſed in py 

with the air, is a little oxided on its ſurface, yet 
this oxide is formed much more readily, and in 
greater abundance, if regulus of cobalt, reduced to 
powder, be ſtrongly heated in a flat veſſel. The 
oxide of cobalt, thus obtained, is black, and requires 
a very intenſe heat to be melted by itſelf into a dark 
blue glaſs. With vitrifiable bodies and pot-aſh, 
however, it melts more eaſily, and forms a glaſs 
more or leſs blue, which, being reduced to powder, 
conltitutes ſmalt. Zaffre conſiſts of a mixture of the 
oxide of cobalt and very fine ſand. 


5 DCLXIV, A RIO x" FRA of cobalt with we 
ſulphuric acid is beſt effected by digeſting the oxide 
of cobalt in diluted ſulphuric acid. The ſolution, 
obtained in this manner, is of a roſe. colour, and, 
when evaporated, ſhoots into rhomboidal cryſtals of 
the ſame colour, which diſſolve in ſpirit of wine, 


effloreſce in the atmoſphere, and are decompounded 
in the hre, 


F DCLXV. The nitric acid diflolves cobalt both 
as a metal and as an oxide, and, by evaporating the 
folution, forms cryſtals of a brown red colour, 


which deliqueſce in the air, and are decompounded 
by fire. The muriatic acid alſo diffolves the oxide 
of cobalt with great facility. This ſolution is of a 


pale red, and, when evaporated, affords pale green 
acicular cryſtals, ſoluble in ſpirit of wine, and de- 
compoundable by fire. 


$DCLXVI. This ſolution, : as well as the aqua- 
regia ſolution of cobalt, poſſeſſes the ſingular pro- 
perty, that, when diluted with water, and uſed as 
an ink, the letters are inviſible, but appear of a 
beautiful green colour when heated. This ſympathetic 


ink is beſt prepared by adding culinary ſalt to a ſo · 


lution of nitrate of cobalt, for thus the nitric acid is 
changed into aqua regia, and the nitrate of ſoda, pro- 


duced at the ſame time, prevents the paper from being 


- eroded. 


_$DCLXVIL. The moſt ſimple method of obtain- 
ing cobalt in its metallic ſtate conſiſts in reducing it 
from ſmalt. To this end, one part of ſmalt is fuſed 


in a crucible with fix parts of ſoda; the maſs, thus 


formed, being cooled, regulus of cobalt is found at 
the bottom of the crucible, covered with a ſcoria, 
which is ſoluble in water, formed by the combination 
of ſoda with the filiceous earth of the ſmalt. ; 


LXXXV. OF MANGANESE. 


$ DCEXVIII. We have long known a ankle 


under the name of ſoap of the glaſs-makers, which is 


E  ekw jy ys A weed 


Fool — — as 


_ 
much uſed in ſeveral manufaRtories, and was for- 


merly conhdered by mineralogiſts as an iron ore. 


Within theſe few years, however, it has been proved 
that this body is a metallic oxide, which may be re- 
duced into a ſemimetal of a peeuliar kind, termed 
manganeſe. This ſemimetal has a granular frac- 
ture, and 4s extremely brittle and hard. Its ons 
gravity is from 6.850 to 7. 0 1.000. 


$DCLXIX. Mutganole, when expoſed to the 
atmoſphere, is ſoon tarniſhed, and, by degrees, en- 
tirely converted into an oxide. Heated in comaſt 
with atmoſpheric air, it is quickly oxided, and e- 


duced to a black calx, the colour of which is deeper 
in proportion to che quantity of oxygen with Which it 
combines. This oxide of manganeſe tinges glaſs, 
when melted with it, either of a brown or blueiſh co-. 
our, which vaniſhes when ated upon by inflammable 
bodies, but is. reſtored by means of nitre. A moſt. 
intenſe heat is requiſite for the fuſion of this metal. 


$ DCLXX. if the native oxide of manganeſe 
be treated in cloſed veſlels, it parts with a conſiders 
able portion of its oxygen, but, nevertheleſs, it can- 


not be reduced per ſe. In order to obtain metallic 


manganeſe, a ſmall portion of the oxide ſhould be 
ſtrongly heated, and afterwards formed into a paste, 
by means of oil and fat, which, being expoſed for 


an hour in a crucible filled with powdered carbon, 
to the moſt violent heat that can be raiſed, metallic 


og will ws found At wag Donn: of: che cru- 
cible. 
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- 8 DCLXX1. Manganeſe is eaſily diſſolved in di- 


ned ſulphuric acid, with diſengagement of hy- 


drogen gaz. But this acid diſſolves the oxide of 
that metal only when concentrated and boiling. The 
ſolution, in both caſes, furniſhes, by evaporation, a 
reddiſh falt in rhomboidal cryſtals, which have an 


acrid taſte, and afford, when ſtrongly heated, a ſmall 


2 of oxygen gaz and pure ſulphuric acid. 


-$ DCLXXII. The nitrie acid Ae manganeſe, 
with diſengagement of nitrous gaz. But the oxide 
of this metal is diſſolved only in fuming ſpirit of 


nitre. In both caſes, the ſolution, when evaporated, 


thoots into tabulated cryſtals, which deliqueſce i in the 


atmoſphere, and, on expoſure to fire, « emit oxygen 
gaz and nitric acid. 


8 DeLxxIII. The muriatic acid diſſolves man- 


ganeſe, as well as its oxide, with facility. During the 


ſolution of the latter, oxygenated muriatic gaz is de- 
veloped, and the ſolution, when evaporated, affords 


a ſaline maſs, which ſpeedily deliqueſces in the at- 
molphere. 


$DCLAXIV. If the oxide of manganeſe be 
treated in fire with ſulphur, a ſmall portion of ſul- 


phureous acid is produced, and a yellowiſh green 


ſubſtance, which is ſulphuret of manganeſe, re- 
mains. If one part of the native oxide of manga- 
neſe, and three parts of nitre, be melted in a crucible 
till no more oxygen gaz is diſengaged, we obtain a 
greeniſh friable 1 termed Chamœlion mineralis, 


2 
[+ & 
4 s 


This ſubſtance, diſſolved in common water, forms 
a green ſolution, which ſoon changes to a violet, and 
laſtly to a red colour. If a ſmall portion of acid 
be previouſly added to the water, the ſolution be- 
comes red immediately, and, if the pureſt diſtilled 


water be employed, it will continue green for a long 
time, 


LXXXVI. OF ARSENIC. 

$ DCLXXV. Arſenic is very brittle and hard. 
Its ſpecific gravity, to that of water, is 5: .7633-1.0000. 
It loſes it metallic ſplendour when expoſed to the 
atmoſphere, and firſt becomes yellow, and afterwards 
black. It undergoes no alteration when ſublimed in 
cloſed veſlels, but ſhoots into triaedral, columnar, and 
pyramidal cryſtals. Melted in open veſſels it in- 
flames, and paſſes off in the form of a white oxide, 
diffuſing, at the ſame time, a peculiar ſmell like | 
onions. This oxide adheres to the cooler bodies 
which ſurround it; and, according as it is more or 


leſs ſolid, it 1s termed white arſenic, or glaſs of ar- 
ſenic. 


| $DCLXXVI. The oxide of arſenic differs from 
all other metallic oxides in this, that it is ſoluble in 
water, poſſeſſes an acrid taſte, and combines with 
the fixed alkalis in the moiſt way, forming a brown 
inſpiſſated maſs, termed hepar of arſenic. It alſo 
combines with thoſe alkalis in tfie dry way, and 


produces a white and very fixed ſubſtance, formerly 
THING Uxed * | 
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-FDELX XVII. The ſulphuric acid acts upon re- 
Aer of arſenic only When concentrated and aàided 


by heat, and even in that caſe no perſe& ſolution is 
formed, as the metal is merely oxided. But boiling 


muriatic acid diffolves both the regulus of arfenic 


and its oxide, and we obtain a ſolution which is de. 


yo DEE wa by fire and alkalis. 


$ DCLXXVIII. If twelve parts i concentrated 
nitric acid be gradually affuſed upon one part of 
white arſenic, in a tubulated retort, a conſiderable 
quantity of nitrous gaz is diſengaged, and a white 
ſubſtance remains, which may be freed from the 


- nitric acid ftili adhering. by heating it in a crutible. 


On this occaſion the nitric acid is, by degrees, per- 
fektiy decompounded by the arſenic, becauſe this 
latter body combines with the greateſt part of the ox- 


 -"ygen of the former, and thus becomes an acid itſelf, 


which 1s termed arſenic acid. 


ber xxx The arſenic acid is extremely 
fixed, and melis per ſe into a tranſparent glaſs. It 
is perfetily ſoluble in twice its weight of water. Sa 
tarated with pot-aſh, it forms a neutral falt, which 


_ ſhoots into large -rhomboidal cryſtals, not deliqueſ- 


eent in the air, but vitrifiable in fire. Combined with 

ſoda, it forms a ſalt in oQatdral cryſtals, which 

Force? in the atmoſphere. 
. 

"+ DCLXXX. Both the regulus of ue als 

white arſenic may be readily united with ſulphur by 

Fuſion, This ſulphuret of arſenic is perfettly ſub · 


* 


limed in cloſe veſſels, and becomes either yellow 


or red, according to the proportion of its conſtituent 


parts. The former is termed yellow arſenic, or orpi- 
ment, which contains about ten parts of arſenic, and 
one part of ſulphur. In the latter, however, which 


is denominated red arfenic, the proportion of the - 


ſulphur to the arſenic 1s yay 1: 4. 


8 DCLXXXI. Niue f is decompounded by as 


arſenic, and, if this mixture be diſtilled in a retort, 


fuming ſpirit of nitre is obtained, and arſeniate of pot- 


aſh remains. The ſame happens if nitre and arſenic 
be detonated in a red-hot crucible. | 


$ DCLXXXII. If equal parts of the regulus of 


arſenic and of corroſive ſublimate be diftilled, we 


acquire an inſpiſſated liquor, viz. butter of arſenic. 
During this procefs, the ſublimate is decompounded, 
the oxygenated muriatic acid combines with the re- 
gulus of arſenic, and forms butter of arſenic, and the 
mercury is reduced. White arſenic does not decom- 


pound the ſublimate, but is ſublimed with it, without 


AY any change. 


$ DCLXXXIII. Almoſt all metals combine with 
arſenic, and, in conſequence, become brittle, With 


copper, it forms an alloy, of the colour of filver, - 


which admits of a beautiful poliſh, and which is 


called by the French argent hache. This alloy is 
commonly prepared by melting copper with fired 


arſenic and powdered carbon. 
23 
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LXXXVIT. OF TUNGSTEN. 


DCLXXXIV. Mineralogiſts have long been 
acquainted with a mineral, which, on account of its 
peculiar gravity, is termed tungſten, or the pon- 
derous ſtone. Some conſidered it as a mineral of iron, 
others as a mineral of tin, but experiments proved both 
theſe opinions to be unfounded. Bergmann, in con- 
ſequence of a very accurate inveſtigation, proved | 
this foſſil to be a true carthy ſalt, compoſed of cal; 


careous earth and a peculiar acid, which, be termed 
acid of tungſten. | 


SDCLX XXV. A ſhort time after, another doubt. 
ful mineral, named wolfram, being examined with 
equal attentian, was found to conſiſt of the ſame 
acid, beſides manganeſe and iron. Mr. D'Elhuyar, 
at length, diſcoyered, that this acid could be reduced 
to a true regulus of metal, and that it Was, therefore, 
a metallic acid. Since that time, this metal has 
been denominated tungſten, and its acid che tungſtic 


acid. 


S DCLXXXVI. According to Sheele's method, 
the acid is extracted from tungſten in the follow- 
ing manner: one part of pulyerized tungſten is di- 
geſted in three parts of diluted nitric acid, by 
which means the powder becomes yellow. On the 
addition of two parts of pure ammoniac, the acid 
being effuſed, the powder becomes white, three parts 
of nitric acid are then added anew, and the yellow co- 
Jour is again removed by ammoniac. This proceſs is 
continued till the tungſten is diſſolved, for which pur- - 
ry we OP about 12 parts of nitric acid, and eight 


2231 


parts of ammoniac. A very ſmall portion remains 
undiſſolved, which appears to be ſiliceous earth. 
The nitric acid ſolution is then precipitated by pot- 


aſh, and the ammoniacal ſolution by-nitric acid. 


8 DCLX XXVII. Tungſten is aiffolvedin the nitric 
acid which combines with the calcareous earth, and 
leaves the tungſtic acid in the form of a yellow powder, 
which, having a great affinity with ammoniac, forms 
a ſoluble neutral ſalt with it. Hence we obtain two 
liquid ſolutions, one conſiſting of nitric acid and cal- 
careous earth, and the other of pure ammomiac and 
tungſtic acid. The calcareous earth of the former. 
may be precipitated by pot-aſh, and the tungſtic acid 
of the latter by the nitric acid, which forms, with the_ 
ammoniac, nitrate of ammoniac, a fubſtance inſo- 
luble in the tungſtic acid, whence it 1s precipitated. 
The ſmall portion of liliceous earth, generally con- 
tained in the ponderous ſtone, remains after the firſt 
operation, and, ſhould it be mixed with any par- 


ticles of iron, they may be precipitated by . 
of pot- aſh. 


$ DCLXXXVIII. To ſeparate the tungſtic acid 
from Wolfram, melt one part of pulverized Wolfram 
with three parts of dry ſoda; diſſolve this melted 
mals in water; filtrate the ſolution; and precipitate it 
by nitric acid: thus you ohtain a white powder, which 
is the tungſtic acid. On this occaſion, the iron, 
combined with the tungſtic acid, is precipitated by 


the ſoda, and left on filtration, and the tungſtic acid 


is diſengaged from the Wogau of ſoda by the mu 
acid. | 


24 


LF DCLXXXIX. If the tungſtic acid, obtained 
by either of the. proceſſes we have mentioned, be 
expoled to the action of a blow- pipe, it becomes 
firſt yellow, then brown, and laſtly. black, and is 
neither melted nor volatilized. It requires twenty 
parts. of boiling water for ſolution, which tinges the 
 Hrup of violets: red, and has an acrid metallic taſte. 
With the nitric and muriatic acids it becomes in- 


ſtantiy yellow, and, heated with ſulphuric, acid, de 


$ DCXC. With neal; ſoda, and ammoniac, it 
forms true neutral ſalts, which ſhoot into ſmall acicular 
cryſtals, and are even more ſoluble in water than the 
tungſtic acid - itſelf. With lime-water it generates 
artificial tungſten, which, as well as native > ningien, f 
is perfectly inſoluble in water. 


 $DCXCL If = matic acid be mixed with 
powdered: carbon, and. expoſed, in a crucible, to an 
intenſe. heat, we obtain metallic tungſten, in ſmall 
globules, the ſpecific gravity of which is 17.600-1.000. 
It is extremely difficult of fuſion, but it is eaſily 
reduced to a yellow powder. The three mineral 
acids have no effe& upon it. l 


LXXXVIII. OF MOLYBDENA. 
FDCXCH. Moly bdena is a peculiar mineral which 
mineralogiſts have long confounded with plumbago; 
but Sheele demonſtrated that thoſe two bodies are 
very different from each other in their chemical 
properties, and that native molybdena contains a true 


metallic acid, which Hielm and Pelletier ne 
4 reduced to a true metal. 


-* 
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* 
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| $ DCXCILL. To ſeparate che oxide: of molybs 
| dena, or the molybdic acid, from molybdena, one 
part of molybdena is gradually digeſted in a retort, 


with 30 parts of Nitric acid, fix parts of the acid 
being affuſed at a time; thus. a conſiderable quan- 
tity of nitrous gaz is produced, and there remains, 
at laſt, a white powder, which, when repeatedly 


waſhed in .cold water, is the pure molybdic acid. 


During this operation the nitric acid is decom- 
pounded, for its oxygen combines with the metal, 
which, in conſequence, becomes an oxide, whilſt 
the nitrous gaz is carried off. Should the native 
molybdena contain ſulphur, it would, during this 
proceſs, be allo. changed into ſulphuric acid, but 
would, at the ſame time, be ſeparated from the molyb- 
dic acid by the water. A diſengagement of the molyb- 
dic acid from native molybdena is effected, likewiſe, 
by cauſing the latter to be gradually roaſted under a 
muffle, when the acid remains in a cryſtallized form. 


{ DCXCIV. The molybdic acid is ſoluble in 
boiling - water, to which it communicates a peculiar 
acidulous metallic taſte, and the property of changing 
the tinfture of turnſole red. By heat it combines 
with the ſulphuric acid, and becomes blue and thick 
when cooled. But each of theſe phenomena diſap- 
pears on expoſure to heat. It produces nearly the 
ſame effe& with the muriatic acid, the ſolution of _ 
which, when evaporated to Ae affords | a blue 
: powder, 2 > 


gf Þ 


8 DCXCV. The molybdic acid, when heated in 9 


enen with atmoſpheric air, is entirely volatilized, and 


4 
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ſublimes in the form of ſmall acicular cryſtals. With 
pot-aſh it produces a neutral ſalt which is very 
foluble in water, and ſhoots, on cooling, into ſmall 
needles, which are not volatilized' when expoſed to 
the action of fire. It combines with various metals, 
with which it forms blue ſolutions. 


LXXXIX. OF URANITE. 


F DCXCVI. Pech-blende, a body of which 
mineralogiſts have entertained different opinions, 
appears, from the experiments of the celebrated 
Klaproth, to be the ore of a ſemimetal, which differs 
in its properties from all thoſe hitherto known, and 
to which he gave the name of uranite. To extract 
it from pech-blende, which is a compound of ura- 
nite, * fulphur, and iron, you digeſt it for ſome 
ume in concentrated nitric acid, and precipitate the 
filtrated ſolution by pot-aſh, when a yellow powder, 
viz. oxide of uranite is obtained. During this pro- 
ceſs the oxide of uranite is diſſolved in the nitric 
acid, and the ſulphur and iron remain. 


F DCXCVII. By treating the oxide- of uranite 
with combuſtible bodies, Mr. Klaproth obtained 
ſeveral coherent particles of metal, which proved 
to be the metal uranite. There is no metal 
which fuſes with ſuch extreme difficulty as this. 
Its ſpecific gravity is. 6.440-1.000. It is ſoluble 
in the three mineral acids, with which it forms 
earthy ſalts, decompoundable by alkalis, which, if 


- mild, and affuſed to . again difſolye the i 
punt | | 


bal 
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THE VEGETABLE KINGDOM. 


XC. EXAMINATION OF VEGETABLE BO- 
' DIES IN A DEGREE OF HEAT EQUAL 
' TO THAT OF BOILING WATER. 


$DCXCVIII. A living and growing plant draws 
its nutriment partly from the earth, to which it is at- 
tached by means of its roots, and partly from the 
atmoſphere, by means of its extenfive ſurface, co- 
vered with abſorbent veſſels. As an organized body, 
it does not ſtand in need of the whole of the alimenis 
with which it is furniſhed in each of theſe ways, nor 
in an unchanged ſtate; but after a continued circu- 
lation, and after they have been variouſly reſolved, | 
the plant again throws off the ſuperfluous part. 


$-DCXCIX. The chief nutriment of a plant is 
water, and ſuch æriform bodies as it may imbibe 
from the atmoſphere. Hence, its excrements are 
gazeous ſubſtances, water, and odoriferous particles. 
The former are not always the ſame, but differ ac- 
cording to circumſtances and the nature of the plant. 
Flowers, moſt fruits, roots, and all except the green 
parts of vegetables, under whatever circumſtance, 
give out azotic and carbonic acid gaz; but the 
leaves, and all the green parts of vegetables, expire 
oxygen gaz nearly pure, when expoſed to the folar 
light; in the ſhade, and by night, however, like 
flowers, they yield azotic and carbonic acid gaz only. 
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$ DCC. The water, Which living plants exhale, 


under the common temperature of the atmoſphere, is 


ſometimes very pure, but moſtly impreg nated with 


1 odoriferous particles, if the plant poſſeſs any ſuch.— 


'To obtain this water, a freſh plant is expoſed in 
a cloſe veſſel, to a temperature ſcarcely excceding 


- that of ſolar heat; that is, it is diſtilled in a heat of 


about go, when pellucid and limpid water, con- 
taining all the parts of the plant volatile at this tem- 
perature, will flow into the receiver. What remains 
of the plant, ſuppoſing the operation to have been 
continued for a ſufficient length of time, is dry, 


| friable, deſtitute of all odour and humidity. 


| $ DCCI. This water is therefore preciſely the ſame 
as that which the plant emits in the het of the ſun ; 


nor does it carry any thing elſe along with it, except 
ſometimes a ſmall proportion of ætherial oil, than that 


principle of plants which produces odour.— This prin- 
ciple cannot be perceived either by the eye or taſte, 
but by tte ſmell alone. Hitherto Chemiſts have not 
been able either to exhibit it ſingly, or to reſolve 
it into its component parts; wherefore they conſider 
it as a imple ſubſtance, and term it aroma, or, ac- | 


ne to Boerhaave, ſpiritus rector. 


| ; F been It is very evident, that, all plants, | 


which affect the ſenſe of ſmell, contain aroma, or 


ſpiruus rector; but whether all thoſe plants which 


do not ſo affe& us are entirely deſtitute of aroma 


is a queſtion hitherto undecided. We frequently 


obſerve animals diſtinguiſh plants by their, ſenſe of 


finelling, in which man cannot perceive the leaſt 
odour'; which ſeems, therefore, to be rather attribu- 
table to a leſs acuteneſs in the organ of ſmell in 
man than to a total defect of aroma in ſuch plants. 


 $ DCCIN. The aroma in ſome plants finells de- 
licioufly, in others it is altogether ungrateful, in 
others it fimply ſtimulates; but theſe properties 
are alſo relative with 1.Iſpe@ to different men. 
Not every part of the ſame plant poſſeſſes the ſame 
ſpecies of aroma, for the flowers frequently give 
out a very different odour from the leaves, &c. 
nor do all the parts of the fame plant poſfefs 


the ſame ſtrength of aroma, although they poſſeſs - 


aroma of the fame kind; thus the leaves are often 
more fragrant than the ſtem or flowers, and ſo on. 
Finally, plants do not at all times contain the ſame 


quantity ; in general they 18228 moſt of it when ar- 
nved at 2 ta, 


S DCCITV. Though all aroma be wlatlle; yet its | 
degree of volatility is oftentimes very different. In 
moſt plants it cannot bear the heat of boiling water, | 
and in ſome, the jeſſamin for example, it flies off 
on the lighteſt addition of heat. There are plants, 
however, ſuch as ſaffron, valerian, &c. which are 
ſtill odoriferous after the evaporation of all their 
water. Aroma, held in ſuſpenſion by water alone, 


is gradually diffipated or N and chat even 
in che cloſeſt vellels. 


_ F'DBCCv, From the preceding oblervaion we - 4 | 
know ; 
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1. Of what principles the effluvia of plants, vege- 
tating in the heat of the ſun, conſiſt, viz. of oxygen 
waer, aroma, and N of a Volatile 
oil. | 
2. How we may account for the effefts which 


have been frequently produced by the effluvia of 


plants growing in great numbers near each other. 
3. That nothing can be expected from dried plants, 
whoſe medicinal virtues depend on aroma alone. 


4. That thoſe plants, which when dried, ſtill retain 
. a conliderable portion of aroma, ought to be dried 


for medica] purpoſes with. caution, and always in the 
ſhade ; nor ſhould they be kept in a warm place. 


XCI. OF INFUSION. 


$ DCCVI. If hot water be affuſed upon a recent 
or dried plant, and thus ſuffered to remain, for a 
ſhort time, in a cloſe veſſel, the water, afterwards 
decanted from the plant, is termed an infuſion. Du- 
ring this operation, not only all the aroma and ſome 
etherial oil are taken up by the infuſion, but alſo 
many other parts ſoluble in water, ſuch as gum, 
mucilage, the colouring matter, ſalts, &c. ſo that 
the plant Temains deprived of its aroma, and, in a 
great meaſure, of its lapidity. 


98 DCCVII. The quantity of the parts diſlolved in 


the water, independent of aroma, differs according 


to the quantity and temperature of the water em- 
ployed; and alſo on account of the greater or. leſs 
 Protraftion of the folution. The particles which are 


, 
. 1 1 
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diſſolved at the beginning of the infuſion frequently 

differ very eſſentially from thoſe which are diſſolved 
towards the end. The water is, in the firſt inſtance, 
impregnated with the aroma and volatile oil; and 
laſtly, with the colouring, aſtringent, and gummy par- 
cles; whence a flight infuſion is oftentimes / grateful 


to the palate, whilſt a protratted one, of the lame 
plant, is bitter and acerb, 


DccviII. If, 3 an infuſion be made for 
medical purpoſes, the phyſician ought to ſtate the 
quantity and temperature of the water to be em- 
ployed, as well as the time of infuſion, according 
as he wiſhes it to be impregnated more or leſs copi- 
ouſly with particles of this or that deſcription. For 
this reaſon infuſions are alſo frequently made 'of ve- 
getables deſtitute of all aroma; for example, tender 


parts of plants, ſuch as flowers, which decoction 


5 would entirely deſtroy, or vegetables of that kind 
which during decoction would depoſite reſinous parts, 
that might be productive of injury, when aſed in- 
ternally, &c. 


$ DCCIX. 88 Phyſicians alſo direct plants 
to be merely e in water, or digeſted. 


XCIL. OF DECOCTION. 


1 DCCX. if the whole or any part of a plant hs 

expoſed for ſome time to water of ſuch temperature 
that it boils, the operation, as well as the water af. 
terwards poured off, is termed decoction. 


* 


= "$\DOCXI. Since, during this proceſs, the. water 
may AR upon the plant, both for a longer time, and 
at whipber temperature, a much greater quantity of 
uch parts, as are capable of ſolution in water, are 
obtained in decoction, which for the ſame reaſon is 


much darker and more ſapid than an infuſion. But 


the aroma, which is for the moſt part volatile at the 
temperature of boiling water, is almoſt always diffi- 
pated, fo that little of it remains in the decodtion. 


F DCCXIL. Plants, whoſe virtues conſiſt in the 
volatile parts, ought not, therefore, for medical pur- 
+ pokes, to be ſubmitted to decoction. On the other 
hand, thoſe whoſe efficacy depends upon their fixed 
principles, ought to be decofted rather than infuſed; 
nevertheleſs, there are in this caſe exceptions. ' 
1. Tender flowers are better infuſed than decoted, 
as the water is sufficiently powerful to extract their 
virtues; and as boiling water would entirely deſtroy | 
them, and render the decoction unneceffarily turbid, 

2. Plants, deftitute of aroma, are frequently in- 
fuſed, leſt a higher temperature and protratted decoc- 
tion ſhould cauſe too great a quantity of reſinous 
particles to be difſolved in the water; which might 
produce gripings in the bowels, &c. when internally 
uſed. 


f DCCX111. Ey repeated nech in Vater, 
| every time freſh, all the ſoluble parts of a plant may 
de at length extracted; but this proceſs is extremely 
tedlious. For medicinal purpoſes, the time of decoe- 
tion, as well as the quantity of water made uſe of, 
ought to be determined according to circumſtances. 
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F DCCXIV. The.) time neceſſary for decoion is 
determined: 

1. From the. texture of the plant to be decotted, 
which frequently, on this account, requires a mecha- 
nical preparation, as cutting, bruiſing, &c. 

2. From the degree of ſaturation: which a Phyſi- 
cian wiſhes his decoction to poſſeſs. 


3. From what we know by experience of ſome . 


plants; as for example, that the purgative virtues of 
rhubarb are gradually diminiſhed by decottion, 
whilſt, on the other hand, its aſtringent virtues in- 
creaſe; that myrobalan, decocted for a ſhort time 
only, is cathartic, but that it becomes an aſtringent 
when boiled longer ; that licorice, by continued de- 
cottion, loſes its agreeable ſweetneſs; and that opium, 
in like manner, is deprived 1 its narcotic quali- 
ties, and ſo on. b 
oy 

$ DCCXV. The quantity of water is to be deter- 
mined by | 

1. The time of the decottion. 5 

2. The bulk of the plant. 

g. Its texture. And 

4. The deſign of the phyſician. 


But as the three former points are better known to 
the pharmaceutical Chemiſt than to the Phyſician, 
from his daily practice, the quantity of water to be 
employed is left to his judgment; and the phyſician 
merely ſtates the quantity of deco be wiſhes io 
obtain. | 
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8 DCCXVI. Sometimes in compound en 
not all the parts ſhould be put into water at the ſame 


time, but ſ ucceſſiwely, according to the e pro- 
perties of each. | 


my 5 DCCXVIL. The force of ebullition always de- 
ſtroys, in a certain degree, the texture of plants, and 
cauſes ſome of its ſolid parts to be torn off; whence 
the decottion becomes turbid. This is clarifted or 
rendered pure, firſt, by filtration; ſecondly, by decan- 
ting the refrigerated decoction from the depoſited 
fediment ; and thirdly, by repeated decoction with the 
white of egg, beat into foam, and ſubſequent filtra- 
tion. | | | 


$ DCCXVIII. The reſinous parts of plants, which 
are frequently diſſolved by the heat and the other 
components, ſubſide for the moſt part on cooling, 

and form a ſediment, or are ſeparated by the clari- 
fication with white of egg. Decodtions, for this 
reaſon, frequently loſe much of their effect; the 
fliltration of a decoction while hot would be therefore 
the moſt proper kind of clarification. - 


XCIII. OF EXTRACTS. 


s DCCXIKX. If the decoftion of a plant be again 
expoſed to heat, its water will be gradually ſepa- 
rated in the ſtate of vapours; the fixed particles ex- 
- trafted from the plant will remain; and, at length, a 
maſs, more or leſs black, cc: and nearly dry, 
termed an aqueous or gummy extract is obtained. 
In this, all the parts of the plant diſſolved in 


— 
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the water are thus obtained pure and free from ; 
water. | / 


5 DCCXX. Extrafts i be prepared in the 
fame manner from freſh expreſſed Juices of plants, 
the juices of fruits, and from liquids obtained 
by the inciſion of vegetables. Theſe extracts differ 
from the former, fince they not only contain thoſe 
principles of the plant which are ſoluble in water, but 
alſo ſuch ſolid parts as are ſeparated by preſſure. . 


$ DCCX XI. The end which we propoſe ourſelves - 
in the preparation of extratts for medical purpoſes is, 
I, that we may have in a ſmall compaſs a confidera- 
ble portion of the active fixed principles of vegeta- 
bles; 2, that we may poſſeſs them in a form under 
which they may be preſerved for a long time with- 
out undergoing any alteration, and be alſo commo- 


dioufly ſent from place to place; and under which, 


3, they may be exhibited to the patient, both in a dry 
ſtate and in a ſtate of mixture with liquid bodies. It 
is obvious that ſuch plants alone afford good extratls, 
of which the virtues are owing to the fixed parts. 


S DCCX XII. That extracts may be properly pre- 
pared for medical purpoſes, it is requiſite therefore: 

1. That ambuſtion be prevented as much as 
poſſible ; for, if the virtue of the extract be not thus 
deſtroyed or diminiſhed, it at leaſt acquires an un- 
grateful taſte and ſmell. This is effected by its 
being continually ſtirred, and by cauſing the final 


evaporation of the decoction to take place on a Water 
bath. 


R 2 
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2. The evaporation ought to be effected by a mo- 
derate heat, that too rapid ebullition may be thus 
avoided ; for we ought to conſider that the maſs 
towards the end of the operation requires a much 
higher temperature to boil than the pure water ; and 
that, on account of this extraordinary heat, not only 
many fixed parts may be carried away by the vapours 
of the water, but that the extract itſelf may undergo 
an eſſential change. 

3. Since extracts contain alſo the ſaline parts of 
plants, they are by no means to be kept in metallic 
veſſels, eſpecially thoſe of copper, braſs, or lead.— 
Common extracts may be, indeed, made in braſs veſ- 
ſels, but ſhould not be ſuffered to cool in them.— 
Neither ſhould the juices of pears or other fruits be 
" condenſed in veſſels of this kind. 

4. The decoctions, of which extras are to = 


made, require no other purificauon than filtration 
while hot. 
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$ DCCX XIII. Extracts, according to their degree 
of conſiſtence, are divided into dry and ſoft; and, with - 
regard to the materials employed, into ſimple and 
compound. Soft extracts have the conſiſtence of 
honey, and are to be preferred to dry ones, on ac- 
count of their virtue and ſolubility. But the latter, 
which do not adhere to the fingers when handled, m 
be preſerved for a longer time. 


metv. OF FECULA. 


$DCCXXIV. Ifthe parts of afreſh plant be bruiſed 
or pounded, and then preſſed, they afford a juice 
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3 
which ſucceſſively depoſits more or leſs of a powder, 
inſoluble in water, termed fecula. This ſubſtance is 
obtained ſtill better, and more eaſily, if cold water be 


poured upon the bruiſed plant, and this expreſſed in- 
fuſion ſuffered to remain at reſt. 


$ DCCXXV. Plants in general yield but a ſmall 
quantity of fecula; but farinaceous roots and ſeeds 
contain it in abundance. It is chiefly prepared from 
che potatoe, bryony, piony, and others. The moſt 


common of all is the ſtarch and hair-powder obtained 


from wheat. 


$ DCCXXVI. As the ſolid parts of vegetables 
differ in their properties from the fluid, ſo fecula dif- 
fers, in its medicinal virtues, from thoſe of the parts of 
the plant from which it is prepared. Thus, from the 
penetrating herb wake-robin, an inſipid fecula is ob- 
tained; and from the baneful bryony, a harmlels fe- 
cula. All theſe fecula agree, in general, in their 
common properties; but, {ſince none has been fo at- 
tentively examined as ſtarch, and that part of the plant 
from which it is obtained, the conſideration of theſe 
may be ſufficient from the preſent, 3 


| $ DCCXXVII. Farina, or flour, as it is com- 
monly termed, is a dry, friable, inſipid ſubſtance, ob- 
tained by grinding wheat, barley, oats, rice, &c. The 
farina obtained from each of theſe: grains may be 
readily ſeparated into three conſtituent parts, which 
| wheat contains in the moſt equal proportion. For 
| this purpoſe, flour of wheat is kneaded into a paſte, or 
| | R 3 | | , 


rr heed aol 


1 


* 


T. . py 


—_ 
* - 
— - - 
—— — — — 9b 
- 


— _ — 
— — 
mp — — 


— 


— * — — 


. 
— — — — 


” —y = - 
S—= _ i 5 —= „ . 3 = = 
. = a - — Py > + - — — — — - - — 
TD — & — 8 —_— _— L jo - - \ —_— —_— — — — — . . . - _— 
* | = if \ a | — . . - 8 . > «7 . = = 
EY \ — | - 
2 „* 4 - 0 l ** N — 8 — — . - —_—— s 25 | — ITY _—_ =_ _ "25 4 F Y 
; — 5 * 4 . e p a 
2 * 0 nes. hp. — : „ * 4 „ 72 ” Ws 22 om 7 * = _ — R * hs — — — 
* — . 4 > . » * * * 2 e K j 4 A l * * a . . . g — = 
2 4 "nf % — — : 2 re > or pd 7 2 8 K SS 1 Wwe) = 2 R 90 "TE + 2 nnn 4 oy 1. [34 * * * 5 = D 6 
3x - | - =" * a , N < * * 1 32 = R$ SH =" : ye. 5 4 2 : 
F ; : Aer - * 2.5 i hs N A * — * * - 
= —_— * 1 " v - — — — — r. * Pr F Cs bi % Wo \ A 4 * x *% * 2 * y * 5 W — WO * 2 _ — OI U— — _ ” _— - ” 
5 wy — * a i * 5 Th, - 5 * * . n _— - 8 
_ * * — Mi — — — —— 4 . — — | - — — - 0 —— — —— — * * 
« 2 6 — —ELU— I = — — 0 
. 
- 
. 
* 


246 
dough, with water, which, being encloſed in a linen 
cloth, and compreſſed in cold water by the hand till 
the water is no longer tinged, there remains a greyiſh 
viſcid maſs, called the gluten of farina, or vegeto-ani- 
mal matter. The water employed depoſits a ſedi- 
ment, which is the ſtarch; and the evaporation of the 
water, after this depoſition, affords a browniſh liquid, 
like ſyrup, viz. the ſaccharine matter of flour. 


[ 


FF DCCX XVIII. The glutinous part of flour is a 
white, greyiſh, tenacious matter, which dries in the air 
into a horny maſs. It is inſoluble both in water and 
ſpirit of wine; and, if boiled with the former, it coa- 


gulates like the white of egg. It burns like horn, 


and affords the ſame products by diſtillation in the dry 
way. It readily putrefies, when kept in a cold and 
moiſt place. It is ſoluble, when freſh, in the acetic 


acid. 


— 


J DCC XXIX. Starch is not ſoluble in cold 
water: with hot water it forms a ſemi-tranſparent 
gelatinous maſs, commonly termed gluten. This 
ſubſtance, when dried in the open air, or by the fire, 
becomes a horny maſs, which is again diſſolved in 
hot water. If kept in damp places, it undergoes in a 
Mort time the acid fermentation. In general, ſtarch 
agrees 1n its chemical properties with the gummy and 
mucilaginous parts of vegetables, with which it alſo 


yields the fame produtts by diltillation in the dry 
. | 


$ DCOXXX. That ſinall quantity of browniſh 
matter, which is obtained from the evaporated water 


of che ablution, aſter the ſeparation of the ſtarch, pol. 
ſeſſes all the chemical properties of ſugar, and, like 
this, firſt undergoes the vinous, and aſterwards the 
acid fermentation. 


d DCCXXVXI. It is thele three conſtituents of fa- 
rina which, from their tendency to the three known 
fermentations, ſeem to produce in flour, when. knead- 


ed, that peculiar ferment which is altogether ſo neceſ- 


ſary to the making of bread ; and that particular pro- 
portion of theſe conſtituents in the flour of wheat 
renders it the moſt proper for the making of good 


| bread, 


XCV. OF DISTILLED WATERS. . 


$ DCCXXXIL. Since the volatile parts of a plant 
are not ſufficiently arreſted by the water which it affords 
by ſpontaneous diſtillation, (4 DCC.) ſo, as to be pre- 
ſerved in that ſtate, we, therefore, to accompliſh this 
end, have recourſe to the following method, by which 
we obtain what is termed medicinal diſtilled waters, 
A copper veſſel, well tinned, is half filled with the 
freſh plant, and to two-thirds with common water. 
Having applied an alembic, and a refrigeratory tub, 
with a worm, the diſtillation is commenced, and con- 
tinued by a moderate heat, as long as the water, 
which comes over, exhibits the ſlighteſt ſmell. If 
the quantity of the plant be but imall, the operation 


may be performed in a x cucurbit with an alembic 
of claſs. | | 
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> | DCOXXXIII. This operation is ſtrictly a de- 
coktion in cloſed veſſels. The aroma and the etherial 
oil, diſſolved in the water by means of the former, to- 
gether with a part of the additional water in the ſtate 
of vapour, paſs into the receiver, and form the medi- 
cinal diſtilled water, which is named according 


to the plant made uſe of; as aqua minthæ, aqua 
falvie, &c. | 


$ DCCXXXIV. Hence it is obvious, that good 
diſtilled waters can be prepared of ſuch plants alone 
which evidently contain aroma and etherial oil; and 
that thoſe, whoſe medicinal virtues are inherent in 


the fixed parts, for inſtance, plants which are ſimply 


ſweet, bitter, acerb, nutritive, emollient, &c. afford 
inefficacious and inodorous diſtilled waters. There 
are ſome plants whoſe narcotic, or cathartic quali- 
ties paſs into the diſtilled waters; but in ſo ſmall a 
proportion as not to be worth the trouble. 
DeCXxXXV. The aroma in theſe diſtilled wa- 
ters is arreſted by the etherial oil; whence it is not ſo 
eaſily diſſipated. It is for this reaſon, likewiſe, that the 
diſtilled waters, afforded by plants which do not poſſeſs 
any etherial oil, are ſpeedily deprived of all their 
odour, nay, are frequently entirely deſtitute of it. 


g DCCXXXVI. The quantity of etherial oil is ſo 
great in many diſtilled waters as not to be maintained 
in ſolution; conſequently, by its mechanical diffu- 
ſion it renders the water turbid, till it collefts at the 
furface or bottom, when the water becomes again 


* 
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clear. Some diſtilled waters may be alſo, when freſh, 
quite limpid, yet become turbid from age, in conſe- 
quence of the eſcape of that aroma which was re- 
quired for che union of the oil and water. Laſtly, 
recent diſtilled waters may be turbid, and remain ſo 


for years; but this ſeems to depend upon other cauſes 
than the oil. 


8 DCCXXXVII Every diltilled water 1 its 
proper point of ſaturation, which experience and a 
| knowledge of the plants will determine. They may 
be either too weak or too ſtrong. The former fault is 
rectified by cohobation, when the water is re-diſtilled 
upon a freſh quantity of the ſame plant. Dilution 
with pure diſtilled water corretts the latter. 


S DCCXXXVIII. To prepare diſtilled waters 
properly, the following cautions mult be uſed: 

1. The veſſel is not to be too much filled with herbs; 
for in. ſuch caſe, they might be carried by the force of 
ebullition into the alembic, and thus diſturb the ope- 
ration. 

2. All the joinings of the apparatus ſhould be care- 
fully cloſed with FO. and paper, to Fee a loſs of 
vapours. 

3. But the joining between the beak of the worm and 
the receiver is not to be cloſed till the water becomes 
hot, in order that the air; diſengaged from the plants, 
may find vent. | : 
4. The water in the refrigeratory-tub ſhould be al- 
| ways cool, ſo that the diſtilled water may be ſufhictently | 
cool when it paſſes into the receiver; for otherwiſe 
the aroma will in a great meaſure eſcape, 
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5. The operation ought to be diſcontinued as ſoon 


as the water ceaſes to poſſeſs the odour of the plant; 


for the water, being now entirely deſtitute of virtue, 
would only too much dilute and weaken the efhactous 


water obtained firſt. In turbid water, the end of the 


operation is indicated by its limpidity. But fkilful 
operators determine this period from the quantity of 


the herbs made uſe of, and from the quantity of water 
obtained. 


6. At the commencement of the diſtillation, a ſuf- 
ficient quantity of water is to be affuſed, leſt the plants 


dry and burn, whereby an ungrateful odour might be 


communicated to the diſtilled water, along with a ſmall 
portion of empyreumatic acid. 


7. The veſſel, and eſpecially the alembic, ſhould be 
well tinned, to prevent the formation of verdigris. 


$ DCCXXXIX. Diſtilled waters are to be kept 
in cool and dry cellars, in glaſs or carthen veſſels, 
kept moderately cloſe, by corks and paper. But 
thoſe for daily uſe in the laboratory ſhould be con- 
tained in glaſs bottles well corked; and here we 
ought to be careful not to let the etherial oil ſwim 
upon the ſurface, left it enter the mixtures. 


_$ DCCXL. The parts of vegetables of a harder 
texture, or. which greatly abound in etherial oil, are 
previous to diſtillation to be macerated, for ſome hours, 
in the veſſel, that the water may take up a greater 
quantity of the volatile parts. In this maceration 
ſome recommend an addition of ſalts, which, though 
they produce no harm, cannot do much good, 
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XCVI. OF ETHERIAL. OR VOLATILE 
OILS. | 

d DCCXLI. If diſtilled water contain more ethe- 
rial oil than it can hold in ſolution, the oil is collected 
in a particular ſtratum, either on the ſurface, or at the 
bottom of the. water. That this oil. may be thus ac- 
quired in greater abundance, diſtilled water is coho- 
bated ſeveral times upon recent plants, and a ſtrong 
fire is applied at the beginning of the operation, that 
time may not be allowed for the oil to be diſſolved i in 
the water. 


*% 


$ DCCXLII. In other reſpeQs this operation re- 
quires the ſame treatment and cautions as the diſtilla- 
tion of the waters already mentioned. Oils are ſepa- 
rated from water in three ways: 

1. By a ſilver ſpoon. oe 

2. By a glaſs funnel. 

3. By a cotton wick, through which the oil per- 
meates into a phial, attached to the neck of the re- 
ceiver. Since all foreign matter remains in the 
water, when this method is employed, we juſtly prefer 
it to any other. 

Oils which exceed water in ſpecifi gravity 
are either ſeparated by the ſecond method, or the 
water is rendered heavier than the oil by a ſo- 
lution of common falt; ſo that the oil floats on the 
ſurface, when the remaining two methods may be 
employed. 


 $ DCCXLUL. Etherial, volatile, or eſſential oils 
are all volatile at the temperature of boiling water; 


* 


but, | for the moſt part, they eſcape even under the 


common temperature of the atmoſphere. In this 
temperature ſome few are conſtantly congealed, and 
require a higher temperature for liquifaction. They 
all become thick in the open air, and are at length 
changed into a reſinous maſs, when ſome depoſit an 
| _ ſalt, others camphor. 


$ DCCXLIV. Etherial oils differ e in co- 


Jour; ſome are pale, others yellow, brown, or red, 


nay blue or green. Beſides, the colour of an eſſen- 
tial oil, of one and the ſame plant, is frequently 
different according to the ſeaſon, the age of the plant, 
and the degree of heat applied in the diſtillation, 


Kc. The age of the oil has alſo an effect upon its 


colour. 


y DCCXLYV. Etherial oils, ſuch, for inſtance, as 


are prepared of European plants, are for the moſt part 
ſpecifically lighter than water, and therefore float 
upon its ſurface. Some few are heavier, which fall to 
the bottom; ſuch as oils extracted from the aromatic 
plants of both the Indies. Many oils are very thin 
and liquid, but ſome, even when recently prepared, 
are thick and mucilaginous ; ſo that during the diſtilla- 
tion they every where adherc to the beak of the alem- 
bic and to the worm, as the oil of the millefolium, 
But this ſpiſſitude of oils has no influence * their 
ſpecific gravity. | 


-$ DCCXLVI. Etherial oils always poſſeſs the 
_ odour of the plant from which they are obtained. 
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They are remarkable for an acrid and burning taſte; 
but this acrimony is not always proportioned to the 
acrimony of the plant; thus che oil of mugwort and 
dragonwort is but acrid in a very light degree com- 
pared with the plants themſelves. 


8 DECEXLVII. Some authors inſiſt that more 
eſſential oil is to be obtained from dried than recent 
plants. But ſuppoſing this not to be the caſe, it is 


certain that dry plants afford a * and more attenu- 
ated oil. 


4 


d DCCXLVIII. Etherial oils are true extracts, 


and exiſt in the plant. in the ſame ſtate in which we 


obtain them; which is eaſily proved, ſince from 
ſome parts of vegetables the etherial oil may be ob- 


tained by preſſure alone, as from orange and lemon 
peel. 


S DCCXLIX. As etherial oils are always at a 


high price, they are likely to 18 adulterated, which may 
be effected: 


1. By expreſſed olls. 

2. By ſpirit of wine. 

3. By inferior etherial oils. 

The firſt fraud is diſcovered when paper, ſtained 
with the oil to be examined, leaves, on expoſure to 
fire, a tranſparent ſpot; for, if the oil be genuine, it 
will entirely diſappear. Or a ſmall portion of it is 
dropped upon ſpirit of wine, which diffolves the ethe- 
rial oil, and leaves that which is expreſſed. 

We diſcover the ſecond fraud if a drop of the 
oil falls from ſome height into water, when it leaves 

a milky veltige, if adulterated, | ORR 
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The third fraud is known from the ſmell which 


linen, ſtained with this oil, diffuſes when quickly 
burnt; for the adulteration is for the moſt part effect- 
ed by means of oil of W 


XCVII. OF FAT OR FIXED OILS. 


8 DCCL. Some parts of plants contain another kind 
of oil, equally free, yet very different from etherial oil. 


Such parts are eſpecially the ſeeds, as almonds, nuts, 


linſeed, hemp, &c. from which we obtain it ſimply by 
preſſing the bruiſed ſeed between a cloth. It is proba- 
ble that this oil forms one. of the conſtituents of all 
plants, but, that in moſt of them it is ſo intimately 
connected with the other reſinous and mucilaginous 
principles, as not to be readily ſeparated. 


$ DCCLI. Theſe fat or expreſſed oils differ from 


etherial oils in as much as they are deſtitute of odour, 


mild to the taſte, unchangeable and fixed at a higher 
temperature, and being ſooner decompoſed than eva- 
porated; and, laſtly, becauſe they are inſoluble in 
water and ſpirit of wine. 


= DCCLII. Moſt fat oils are liquid at the com- 
mon temperature of the atmoſphere, and do not con- 
geal unleſs the temperature be diminiſhed. Some 


few however are always ſeen in this congealed ſtate, 


as the oil of bay-berries and cocoa-ſced, which laſt 
is, on this account, named butter of cocoa. As theſe 
ofs are not readily obtained by preſſure alone, the 
bruiſed ſeed is boiled for ſome time in water, when 


th 
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che dil is . and, being cooked, floats upon 


the ſurface. 


- $DCECLI: The quantity of oil obtained is 
greater, if, previous to expreſſion or coQtion, the ſeed 
or berries be gently torrefied, becauſe their mucilagi- 
nous parts are thus deſtroyed. But as it is in fact 
this mucilage which tends, in a great meaſure, to - 
render the oil mild, therefore, oils obtained as above, 
are leſs mild and more diluted. But here, alſo, com- 
buſtion of the ſeed is as much as poſlible to be 
avoided, leſt the oils obtain an empyreumatic odour. 
Oils, ſeparated from torrefied ſeeds, are alſo ſaid 
to become ſooner rancid. 


— — 


$ DCCLIV. Fat oils, when kept for a long time, 
corrupt, and become rancid; their acid is diſengaged, 
and communicates an acrid taſte and penetrating 
ſmell. This corruption of oils happens in a greater 
or leſs ſpace of time, and is, for the moſt part, in an 
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| inverſe ratio of the temperature required for their +8 
congelation. But if ſuch oils be ſpread very thinly »P 
and expoſed to the air, they attract the oxygen from N 


it, and change into a mals ſimilar to wax. The ſame 

effect is more ſpeedily produced by acids, and eſpe- 
cially by the oxygenated muriatic acid. By tritura- 
tion alone, with the concentrated N i they 
form the acid ſoap. 


$ DCCLYV. Fat oils, when heated to the point of 
ebullition, become inſpiſſated; but this effect is pro- 
duced much more ſpeedily, if they be boiled with me- 
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tallic oxides; for, by depriving them of a portion of 
their oxygen, they become thicker. From linſeed- oil 
and the calx oflead we obtain, in this manner, what is 
termed oil-varnjſh, which dries more readily, and 
is, therefore, made uſe of for colours. 


0 DCCL.VI. Fat oils do not act upon earths ; but 
they combine with alkaline ſalts, with which, when 


cauſtic, they form vegetable-ſoaps. For this purpoſe 


a cauſtic alkaline ley is boiled for ſome time with fat 
oils. Theſe ſoaps are ſoluble in water, and decom- 
poundable by acids, which ſeparate the oil. The ſoap 
prepared with ſoda is dry, but that with pot-aſh deli- 
queſces in atmoſpheric air. Ammoniacal ſoap is only 
to be formed by a long continued trituration. 


'$ DCCLVII. Etherial, as well as fat oils, aided by 
heat, readily diſſolve ſulphar, with which they form an 


inſpiſſated brown liquor. If twelve parts of fat oil 


be melted with one part of ſulphur, in a glazed 
earthen veſſel, the maſs thus produced 1s*termed Ru- 
land's balſam of ſulphur. It ſwells conſiderably du- 
ring this operation, and frequently inflames, which, 
however, may be prevented by a proper attention to 
the fire. In the ſame manner we prepare balſams of 
ſulphur with etherial oils; but theſe ſubſtances are 
even more apt to inflame than the former, and fre- 
quently produce a dangerous exploſion. + 


S DCCLVIIL. If ſeeds, abounding in fat oil, be 


bruiſed in a mortar, with a little additional water, we 
obtain, by expreſſing the maſs, a white liquor, like 
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milk, called an emulſion.  Bruiſing is a continued 


preſſure whereby the fat oil is ſeparated from the JM 
ſeed, and remains diſſolved for ſome time in. the - 18 
water by the aid of the farinaceous and muciiagnnons 


PER extracted at the ſame time. 


8 DCCLIX. | Nevertlidi0y the union of the con- 
ſtituent parts in an emulſion is weak, and the oil, as 
well as the farinaceous parts are gradually ſeparated 

from the water; by agitation, however, they are 
| again taken up. An emulſion readily ferments, on 
account of the mucilage; and this frequently happens 
during the hot days of ſummer in the ſpace of a few 
hours. It alſo becomes rancid on account of the 
fat oil. ; BY 
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XCVIII. OF WAX, RESINS, BALSAMS: | 
927 AND GUMS. 


$ DCCLX. Wax, in card to its properties, 
agrees, for the moſt part, with pure fat oils, and ex- 
hibits the ſame phenomena, both in the fire and in its 
combinations. It is naturally white, and acquires a 
yellow colour from honey alone, of which it may be 
again deprived by bleaching in the air, as well as by 
the oxygenated muriatic acid. It is then called virgin 
or white wax. 
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peur zr Common wax is collected by bees 
from the flowers of plants; but there are alſo ſome 
parts of plants which abound ſo much in wax, that 
it may be extracted from them ſimply by decoQiion. 
Such is the green wax afforded by the Myrica cerifera, 
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« which approaches ſtill more to the nature of fat oils, 
In the Welt Indies there is a ſpecies of bees Which 
furniſh black wax that cannot be whitened by bleaching. | 


5 DCCL XII. Gum is the inſpiſſated juice of plants, 
which exudes from them either ſpontaneouſly, or by 
making inciſions in the bark. It is generally white, 

or ſomewhat yellow, ſeldom brown or red. It is ſo- 
- luble in water with which it forms mucilage. But 
it is inſoluble in alcohol, ether, etherial and fat oils. 
The mucilage and ſtarch, obtained by decottion from 
various other plants, for inſtance, the root of the 
Marſhmallow and the kernels of Quinces, &c. does 
not differ in its chemical properties from a lolution 
of * in water. 


wy DCCLXIII. Reſins are obtained from vegeta- 
bles in the ſame manner as gums. They are inflam- 
mable, and, when inflamed, diffuſe a ſtrong and pe- 
culiar odour. They are perfectly ſoluble in alcohol, 
with which they form tinttures, eſſences, and elixirs. 
! The reſinous parts may be extracted from almoſt 
| every plant, by means of alcohol; and tinttures are 
| thus prepared which yield all their reſin on the ad- 
dition of water, for which reaſon they are termed 
| ſpirſtuous extracts. Reſins are alſo ſoluble in fat 
and-etherial oils; with the latter they form varniſhes, 
and, with the former, artificial balſams. Etherial oil 


may be obtained from ſome reſins * diſtillation | W 
1 0 
I . Balſams merely differ from reſins i 


W 


in fluidity, and in containing more ctherial ail; 


„ | 
whence they poſſeſs a ſtronger ſmell and ſome tate: 


artificial ſeparation of their etherial oil. 


s DCCLXV. Gum reſins are 0 inſpiſſated, 
vegetable juices, compoſed of gum and reſin. They 


are ſormed by art, when, aſter the parts of plants 


have been digeſted in diluted alcohol, the alcohol 
is evaporated. For this reaſon moſt tinQures cone 
tain gum-reſin, : 


5 DCCLXVI. Elaſtic gum, or Caoutckouc, which 


is the inſpiſſated juice of the Iatropha elaſtica, a Welt« 
Indian plant, is very different from the bodies above= 
mentioned. It is neither ſoluble in water nor in 


alcohol, and but in a flight degree in fat oils; but it 


is entirely diſſolved in ether and naphtha. It melts 
on expoſure to fire into an unQuous maſs, whiet 
cannot be again rendered folid. Its natural colour is 


white, inclining to yellow, but is blackened artificially” 


by ſmoke. The expreſſed and inſpiſſated juice of 


miſtle-berries agrees, in ſome reſpeQs, with this 


| ſubſtance. 


XCIX. OF CAMPHOR. 
$ DCCLXVII. Camphor is a peculiar body, 
which forms a conſtituent part of many odoriferous 
plants; but moſt of theſe contain it in fmall quantity 
only, and it is generally obtained by ſpontaneous 
ſeparation from their etherial oils, The Laurus cam- 
8 & | 


All native refins were originally balſams ; and, there» 
fore, all balſams may be converted into refins 1 the 
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phora, Laurus cinnamomum, and the camphor. tree of 
Surinam, contain it in ſuch abundance, that it not 
only exudes from the trunk, branches, and roots, but 
may be alſo extrafted from them by ſublimation. 
That which is ſold in Europe is altogether obtained 
| ** the Laurus Camphoræ of Japan. 


- DCCLXVIII. Camphor is of a white colour, and 


cryſtalline texture. It is diſtinguiſhed by a peculiar 


and ſtrong ſmell. It evaporates at the common 


temperature of the atmoſphere, without leaving the 


ſmalleſt veſtige behind. It is ſublimed without 
change in cloſe veſſels. It is ſpecifically lighter than 


Vater, in which it is perfectly inſoluble. But it is 


readily diſſolved in ſpirit of * and in etherial and 
9 Oils. 


6 DCCLXIX. It is alſo ſoluble in the mineral 
acids, and, if eight parts of nitric acid be diſtilled 
upon one part of camphor, and this operation be 
repeated twelve times with freſh acid, we obtain a 
dry acid falt, which is the camphoric acid. This 


ſalt approaches in its properties to the oxalic acid. 
Camphor, when mixed and diſtilled with clay, is 


changed into a yellow oil, the oil of camphor, not 
different from. camphor itſelf, except in its fluidity. 


C. OF SUGAR. 


8 DCCLXX. Sugar is properly a white cryſtal- 
line body, obtained from the expreſſed juice of 
the ſugar-cane by evaporation and refining. The 
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fame ſubſtance may be alſo prepared from the juice 
-of many other plants; neither manna, nor honey, 


when properly purified, differ chemically from ſugar. 


$ DCCLXXI. Sugar agrees, in fore meaſure, 


in its general properties, with ſalts. It is remarkable 


for a peculiar ſweet taſte. It is diſſolved in water 


-and ſpirit of wine, and oils are rendered ſoluble in 
water by its union. | 


$ DCCLXXII. If one part of ſugar be diſtilled 
with three parts of nitric acid, till nitrous gaz ceaſes 
to be developed, and then re-diſtilled with three parts 
of the ſame acid, a white cryſtallized falt is found in 
the liquid reſidue, which is the acid of ſugar. The 
Nitric acid is here partly decompoſed; its oxygen 
unites with the ſugar, forming the acid of ſugar; the 
2<Arous gaz is ſeparated, and the remaining nitric wood 
is carried oyer into the receiver, 


6 DCCLX XIII. The acid of ſugar forms regular 
tetracdral priſmatic cryſtals, which have a ſharp, 
acid, and not ungrateful taſte. It is perfectly diſ- 
ſolved in two parts of cold water, with ſome crepita- 
tion, When expoſed to fire, in cloſed veſſels, it is 
partly ſublimed in the form of a white powder, and 


partly decompoſed and carried into the receiver as 
empyreumatic acid of ſugar. | 


$ DECLXXIV, The acid of ſugar combines with 
the fixed alkalis, and forms neutral falts, very ſoluble 
in hot water, ſuſceptible of being ſuperſaturated in 
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the acid, when they cryſtallize in a columnar ſorm, 
and are decompoundable in fire, in which caſe the alkali 
is leſt in a mild ſtate. With, ammoniac it produces a 
neutral ſalt, which ſhoots alſo into tetratdral columns, 
. cffforeſces in the open air, and is partly decom- 

- by we, and partly ſublimed. 


_ $ DCCLXXV. Of all the alkaline baſes, lime has 
the greateſt affinity with the acid of ſugar. The 
earthy ſalt, thus formed, is almoſt inſoluble in wa- 
ter. Hence the pure acid of ſugar, as well as the 
ntutral acido-ſaccharine ſalts, are excellent teſts for 
detecting lime. This ſalt is beſt prepared by the de- 
compoſition of nitrate of lime by the acid of ſugar. 


- $DCCLXXVI. Baryt and magneſia form earthy 
falts with the acid of ſugar, which are not ſoluble in 
water unleſs they be ſuperſaturated with the acid, the 
firſt of which may then be cryſtallized. With alumine 
it produces an acido-ſaccharine maſs of a yellowiſh 
colour, not cryſtallizable, and deliqueſcent when ex- 
poſed to the air. 


b DCCLXXVIL The acid of Rh unites with 
almoſt all metals, forming metallic ſalts, difficultly 
ſoluble in water. The ſaccharine acid, when com- 
_ bined with mercury, and expoſed to fire, * 
a fulminating property. 


CI. or THE SALT OF SORREL. 


$ DCCLXXVIII. Sorrel, wood ſorrel, and pro- 
bably all plants poſſeſſing a genuine acid taſte, con- 
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tain a ſalt which, by the evaporation of the juice and 
repoſe, ſhoots into cryſtals, generally termed their eſ- 
ſential ſalt. To obtain it from either of the plants men- 


_ tioned, the freſh juice, evaporated almoſt to the con- 


liſtence of honey, is poured into a glaſs bottle with 
a narrow neck, and covered, by pouring upon it a 
ſtratum of the oil of olives. After ſome weeks, the 


ſides of the bottle are inveſted with a cruſt, which 
is the ſalt of ſorrel; a greater quantity of which may. 
be obtained from the ſame juice by a repetition of 


the operation. 


$ DCCLXXIX. This ſalt of ſorrel is a neutral 


acidulous falt, conſiſting of pot-aſh, ſuperſaturated 
with a peculiar acid. It forms itſelf into {mall la- 
mellar cryſtals, which are ſoluble in fix parts of 


boiling water, and remaim unchanged in the atmoſ- 


_ phere. In order to decompound it, a ſmall portion 


of nitrate of baryt is added to its aqueous ſolution, 


when the baryt unites with the oxalic acid, and the 


pot-aſh with the nitric acid. The oxalate of barytz 


which is precipitated, is afterwards CE * 
digeſtion with ſulphuric acid. 8 | 


d DCCLX XX. F 5 the oxalic acid was con- 
ſidered.as an acid different from that of ſugar; but 


it is now proved by experiment, that it does not dif- 
fer from-this acid in any of its properties, and hence 
the terms oxalic acid and acid of ſugar are ſynoni- 


mous, 
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CI. OF THE BENZOIC ACID. 

_ F DCCLEXXXI. Benzoin contains a peculiar 
ſalt in a free ſtate, named the benzoic acid, which 
may be ſeparated from it by various proceſſes, two 
of which are commonly employed. The benzoin 
is either fuſed by a gentle heat, in an earthen cucur- 
bit, covered with an earthen or paper cone, when 
the ſalt ſublimes in ſmall white cryſtals, termed flowers 
of benzoin, which are the benzoic acid. Or, the 
benzoin being reduced ta powder, is boiled in water 
with lime recently ſlaked, afterwards filtered and 
evaporated, and, when cooled, affuſed with the mu- 

riatic acid, by which means the benzoic acid is pre- 

cipitated in the form of a white powder. | | 


$DCCLXXXII. The benzoic acid has a peculiar | 
cauſtic taſte. It forms ſmall cryſtals, which glitter 
| like filk, and remain unchanged under the common 
temperature of the atmoſphere. It is difficultly ſo- 
luble in cold water, but more readily in hot water 
and ſpirit of wine. In cloſed veſſels it may be entirely 
fublimed without change. On expoſure to fire, and 
in contact with the atmaſphere, it burns with flame 


and an agreeable ſmell. It is but little affected by 
the nitric acid. 


g DCCLXXXI11. Combined with alkalis it forms 
neutral ſalts in acicular cryſtals, which attract humi- 
dity from the atmoſphere, of effloreſce. With lime 
it forms an earthy ſalt, which is perfectly ſoluble in 
water, and of a ſweetiſh taſte. All theſe ſalts are 
decompoſed by fire, 
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d DCCLXXXIV. The benzoic acid is likewify- | 
* from many other reſins and balſams, ſuch 
as balſams of Peru and Tolu, ſtorax, &c. 


cCllI. QF THE CITRIC ACID. 


$ DCCLXXXV. The juice of lemons confiſts 

properly of four parts; of the citric acid, the malic 
acid, mucilage, and water. Pure citric acid may - 
be obtained from it in the following manner: pure 
chalk being thrown into pure lemonquice, pre- 
viouſly heated, the citric acid combines with the 
chalk, and forms an earthy neutral falt, inſoluble in 
water, whilſt another portion of the chalk is taken 
up by the malic acid, and remains diſſolved in the 
water. The precipitate is then ſeparated, and digeſted 
with diluted ſulphuric acid, which combines with 
the chalk, when pure citric acid may be obtained in 
cryſtals by the evaporation of the remaining lix- 
ivium. 


$ DCCLXXXVI. The citric acid, when com- 
bined with alkalis, forms neutral deliqueſcent cry{ - 
tallizable ſalts, and with the alkaline earths uncryE 
tallizable ſalts. It differs principally from the acid 
of tartar, as it does not decompound muriate of 


pot-aſh, When boiled with the nitric acid, it is 


changed into acid of ſugar. 


CIV. OF THE MALIC ACID. 


98 DCCLXXXVII. The j juice of apples contains 
2 peculiar acid, called the malic acid, which is ob- 
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tained from it by che following method: ſaturate the 
juice of apples with pot-aſh, filter the lixivium, and 
add acetate of lead till precipitation ceaſes. Having 


edulcorated the precipitate, it is digeſted with diluted 
ſulphuric * and the liquor decanted off is as L 


* acid. 


© $ DECLXXXVI1. Pure aka acid cannot be 
1 When boiled with the nitric acid, 
it becomes acid of ſugar. With alkalis it produces 
deliqueſcent neutral ſalts. When completely ſatu- 
Fated with lime, it forms an earthy ſalt inſoluble 
in water; but imperfeRly ſaturated with the ſame, it 
ons a falt readily ſoluble in water. = 


W The malic acid readily diſſolves 
von, ſo that if digeſted, when freſh, on iron filings, 
a brown ſolution is obtained, which, when condenſed 
by evaporation, forms the extract of iron by the 
malic acid, and, combined with alcohol, the tindure 
of iron by the malic acid. 


" $ DCCXC. Many other ſour fruits, beſides ap- 
ples, contain the malic acid. as a conſtituent part, 
and always more or leſs mixed with the citric and 
tartareous acids; ſuch fruits are barberries, currants, 
| flees, cherries, raſpberries, ſtrawberries, elderberries, 
brambleberries, &c. from all of which the malic 
acid may be obtained 5 the method — 
ü hy ern „ 
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cv. OF THE GALLIC ACtD. 
T DCCXCI, We have long beehcche 


a peculiar property of certain plants, called aſtrin- 


gent; and this property was always attributed to ſome 
particular part of the plant, which they termed the 
aſtringent principle. But it has been proved by mo- 
dern experiments, that this principle'is of a ſaline, 
and probably acid, nature. The parts of vegeta- 
bles which moſt abound in it are the barks of 
various trees, as of the oak, Peruvian bark, the 
leaves of tea, ſumach ; but, above all, the _— 
whence it has received the name of gallic acid. 


6 DC .CXCIL. The acid of. a is ab Hs 8 
ä kana as well by means of water as ſpirit. of winez 


and the infuſions and tinctures, thus produced, are 
remarkable for a peculiar aſtringent- taſte, and for 
exhibiting very ſingular phenomena in precipitating 


different metals from their ſolutions ; gold and falvery - 


for inſtance, are precipitated in a metallic form, whilſt 
the other metals aſſume various colours. But the 
black precipitate of iron, obtained from ſulphate of 


iron by the gallic acid, is that which is moſt known, 
and which, when united with gum, forms _ BOS 8 


liquid termed ink. 


1 
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 $ DCCXCII.I. All theſe precipitates may * con- 
ſidered as metallic ſalts. They are ſoluble again in 


mineral acids, but not ated upon by vegetable acids; 
vinegar, therefore, is added to common ink to de: 
fend it againſt. mouldineſs. i " = 


1 
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$ DCCXCIV. To obtain pure gallic acid, eight 
parts of cold water are poured upon galls, reduced 
to powder. This infuſion is ſuffered to reſt for 
fome days, when the yellowiſh liquor is decanted 
off, and kept in a warm place. After ſome months, 
| it deposits a brown matter, upon which alcohol 
being affuſed, the tincture is evaporated to dryneſs, 
when it affords ſmall 3 85 which conſtitute the 
gallic acid, 


F DCCXCV. This acid has a ſour taſte, It 
reddens the tincture of turnſole, and efferveſces with 
mild alkalis. It is perfectly diſſolved in one and a 
balf part of water and four of alcohol. When diſ- 
tilled to dryneſs, in cloſe veſſels, it affords an aci- 
dulous phlegm, and a dry ſublimed falt, ſimilar, in 
appearance, to the benzoic acid, but poſſeſſing the 
properties of the gallic acid. When boiled with 
the nitric acid, it is almoſt entirely changed into acid 
of 2 rand | 


CVI. OF OTHER NATIVE VEGETABLE- 
Hs SALTS. 


 $DCCXCVI. Beſides the ſalts already mentioned, 
almoſt every plant contains ſome portion of fixed al- 
kali, which may be ſeparated from it by digeſtion with 
acids. It is alſo not unfrequently the caſe, that 
ſome plants contain, accidentally, neutral, earthy, 
and metallic falts, as nitre in the heliotrope, tobacco, 
and others; common ſalt in plants growing conti- 
guous to the ſea; ſulphate of pot-aſh in the mille- 


Wd. 
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bollum, and ſome aromatic plants; ſal mirabilis" in 
the tamariſk, 255 


CVII. CONCERNING THE EFFECTS OF A 
HIGHER TEMPERATURE UPON PLANTS 


AND THEIR COMPONENT PARTS. 


g DCCXCVII. All the experiments hitherto made 


have taught us that plants are affected in two 
ways, With regard to the change which they undergo 
when expoſed to a ſtronger fire; for which reaſon 
they were divided by Boerhaave into two claſſes. 
To inveſtigate the nature of plants in this way, they 


are introduced into a glaſs retort, without the addi- 


tion of any other ſubſtance; the fire is then gradu- 
ally increaſed, till the retort becomes red hot, and 


the products, afforded at different temperatures, are. 


ſeparately collekted. 


$ DCCXCVIII. The plants of the firſt claſs af. 


ford, by theſe means: 


1. Their native water, impregnated, acc to 


circumſtances, with aroma and etherial oil. 


2. A brown empyreumatic acid phlegm, which 


grows darker, and ultimately black. 


3. An inſpiſſated, black, empyreumatic oil; lat- 


terly alſo a conſiderable quantity of hydrogen and 


carbonic acid gaz; and, towards the concluſion, the, 
fire being conſiderable increaſed, a ſmall portion of 
carbonate of ammoniac. In the retort there remains, 


pure charcoal only. 
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4 DCCXCIX. The liquid obtained firſt is the na- 
tive water of the plant, (F DCC.) except that not 
unfrequently it is rendered impure by part of the 
ſucceeding products. The other product is a true 
acid; but this did not exiſt in the plant ſuch as we 


"obtain it, becauſe it owes its formation to the mucila- 
ginous and oily parts burnt in this increaſed tempe- 


rature, and acidified, in ſome meaſure, by the oxygen 
of the native water of the plant. This acid, which 


' is obtained in greater abundance from the harder 


parts of plants, as from wood, is termed, by modern 
Chemilts, the pyroligneous acid, Its burnt ſmell is 
chiefly owing to the empyreumatic oil with which it 
is united, and from which, in ſome meaſure, it may 
be purified by repeated diſtillation, | 


'F DCCC. The empyreumatic oil, which comes over 
with the laſt portion of empyreumatic acid, is un- 


queſtionably produced during the operation, and pro 


bably differs from etherial oils only on account of 
a greater quantity of carbon which it obtains during 
its mixture. By repeated diſtillation, without any 


additional body, the colour of ſuch empyreumatic 
oils becomes fainter ; they yield a ſmall” portion of 
acid, depoſit ſome carbon, and are then pericatly ſo- 


luble in ſpirit of wine. 


4 * 


"FDCCCL. The carbonate of ammoniac, obtained 


towards the end of the operation, when the heat be- 


came intenſe, is a mere product; for all the conſti- 
tuent principles of carbonic acid and ammoniac pre- 


| 1 
exiſt in the plants, and only become capable of che- 
mically uniting at this particular temperature. 


$ DCCCII. The reſidue in this operation is 
black matter, commonly termed charcoal. This 


body ſuffers no farther decompoſition in cloſed veſlels, 
although urged by the ſtrongeſt fire. But, in conta@ 
with the atmoſphere, it burns with a white flame; 
nearly three-fourths of it unite with the oxygen, and 
form carbonic acid, whilſt pot-aſh or ſoda, lime 
and metallic particles remain. This reſidue is called 
vegetable-aſhes. = AK, 


5 DCCCI1I. All the parts of plants of the firſt 
claſs, as alſo their aqueous extracts, exhibit the ſame 
effects from this treatment, except that the latter 
afford a ſmaller portion of water, more.empyreumatie 
acid and oil, and a coal, which, when burnt, yields 


much alkaline ſalt, and but little earth. But, if the plang 


be previouſly deprived of its juices by repeated'coc# 
tion, and then diſtilled, it will furniſh but little aci& 
or oil, and charcoal, which, by incineration, affords 
no pot-aſh, but merely a ſmall portion of earth, and 
a few metallic particles. 8 1 


* * n 2 
4 ** 1 


5 DCCCIV. The aſhes obtained from the com 
buſtion of common vegetable charcoal, or of the 


recent plant itſelf, in a naked fire, conſiſt of faline, 
earthy, and metallic particles; but which are not al- 


ways of the fame kind, nor in the ſame proportion. 
The faline parts are readily ſeparated by ſolution in 
wen * and evaporation, 
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g DCCCV. From this habitude of extracts and 
excoRted plants, by dry diſtillation, we may infer: 

2. That empyreumatic oils and acids, as well as 
pot-aſh,. derive, in a great meaſure, their origin from 
1 8 of plants diſſolved in water. 

That common charcoal conſiſts of a peculiar 
be, combined with pot-aſh, earth, and metallic 
particles. 

3. That this ſubſtance, which has not hitherto been 
decompoſed, and which conſtitutes the baſis of the 
carbonic acid, has pre-exiſted in the plant, and i is a 
mere produtt, which we call carbon. 


F DCCCVI. The aſhes of al] plants, growing at a 
diſtance from ſalt waters, afford pot-aſh ; but ſuch as 
grow near the ſea, or on the banks of ſalt lakes, 
afford ſoda. If, however, theſe ſame plants be cul- 
tivated in the interior of the country, they produce 
pot-aſh only. The greater part of the ſoda and pot- 
aſh of commerce is obtained, by the preceding me- 
thod, from the _ of plants. 


$ DCCCVII. But ſuch ſoda or pot-aſh is not 
pure; it in general contains more or leſs ſulphate of 
pot aſh, ſulphate of ſoda, muriate of ſoda, &c. To 


ſeparate theſe ſalts, diſſolve the pot-aſh or ſoda in 


water, filter the ſolution, and evaporate it as much as 
neceſſary; it being then cooled, the neutral ſalts 


cryſtallize, and the alkali, 1 pure, remains in 
the lixivium. 


g DCCCVIIL. The aſhes of plants do not indiſ- 


criminately contain the ſame quantity of ſalt, the 
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more compaRt and firmer parts, as hard woods, afford 


much more than ſuch as are tender; although there 


are ſome among them which are ſcarcely inferior to 
the woods, as fern, wormwood, &c. Common pot- 


aſh, provided it be well purified, is always the ſame 


ſalt, from whatever plant it may be prepared; whence 
it is manifeſt of what trivial importance ſuch pot- 


aſhes are which were formerly prepared from the 


aſhes of different plants, and uſed in pharmacopeias 


under the falſe but pompous title of eſſential ſalts. 


$ DCCCIX. Among theſe eſſential ſalts, as they 


are termed, there was one prepared in the following 
manner: the plants were burnt in an iron veſſel, with 
the cover ſlightly cloſed, and the aſhes, thus obtained, 
were then removed. and waſhed. They denomi- 
nated theſe falts Sales Tacheniani, from their in- 
ventor. As the combuſtion of the plant was never 
perfect, the ſalts contained a ſmall portion of empy- 
reumatic oil, and appeared never perfealy white. 
Some Chemiſts inſiſted that, if the aſhes were calcined 
in a crucible previous to lixiviation, the ſalt obtained 
would be pure-pot-aſh only. 


$ DCCCX. There are alſo, for medical purpoſes, | 


what are termed eſſential ſalts prepared with ſul- 


phur. Theſe are formed by melting equal quanti- 


ties of the flowers of ſulphur and of an effential 


ſalt in a crucible, and kept ftrongly ignited for the 


ſpace of ſome hours. The mals is then diſſolved in 
water, ſtrained, evaporated, and cryſtallized. As 
during this operation the ſulphur is entirely burnt, 
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we may readily conclude, that this eſſential alt, pre- 
pared. with ſulphur, is nothing but mere ſulphate of 
pot- aſh, or, as it is commonly termed, arcanum du- 
phcatum. © The pharmaceutic Chemiſt, however, 
mould be careful, leſt, from a want of attention, h he 
* theſe two effential falts. 


F DCCCXI. When all * ſalts are 0 from 
the aſhes by waſhing, there remains a powder, which 
conſiſts of lime, and fometimes a little gypſum, a 
very ſmall portion of iron in a metallic ſtate, and 
oxide of manganeſe. 


CDCCC XII. If thoſe plants, which Boerhaave 


places in his ſecond claſs, be treated in the ſame 


manner, without any additional ſubſtances, by dry 
diſtillation, as above-mentioned, they afford: — 
1. The native water of the plant, which, in genera], 
polleſſes a fetid ſmell. _ 
2. A very fetid empyreumatic oil. 
3. Carbonate of ammoniac, both in a dry and 
liquid form. 
The reſidue, in Pa retort, is a half melted coal, 
the aſhes of which contain no alt, but earth and 


metallic particles alone. 


| "6 DCCCX111. The formation of theſe produts 
can only be accounted for in the ſame manner as 
in plants of the firſt clals. That no fixed alkaline 
ſalt, but volatile alkali alone, is here produced, de- 
pends probably upon the different relation between 


the conſtituent, parts of the plants of theſe two. 


claſſes. The charcoal of the plants of this claſs is 
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much more difficultly reduced to aſhes than that of 
the former, and, in this nr approaches nextet dw 


animal charcoal. 3 2 8 


9h DCCCxIV. Moſt am—_ with which we are ac - 


quainted beldng to the firſt claſs. The other clafs 
comprehends - chiefly all thoſe acrid plants, whoſe 
odour excites ſneezing or tears. Of this kind are 
tobacco, ſneezewort, garlick, onions, muſtard, horſe- 
radiſh, and the whole claſs of cruciform plants, ex- 


cept the Crambe Tataria, which is included in the firſt 


claſs, and the mulberry, which belongs to the ſecond. 


cviii, OF THE PARTICULAR EFFECT 
OF A HIGHER TEMPERATURE-UPON 


| SOME OFTHE PARTS OF VEGETABLES. | 


6 DCCCXV. Etherial, as well as fat oils, when 

diſtilled. per ſe, by a ſtrong heat, afford hydrogen 
and carbonic acid gaz, ſome empyreumatic acid, 
an empyreumatic oil, and a coal, which, incinerated, 
| produces no 325 but earth alone. 


5 DCCCXVL If an oil be burnt in a cloſed veſſel, 
containing oxygen gaz or atmoſpheric air, the pro- 
duQs are merely water and carbonic acid, and in 
various proportions, according to the difference of 
the oil. Oils, therefore, appear to conſiſt of hy- 
drogen, carbonic acid, and a ſmall portion of earth; 


all. of which are contained in different proportions 
in different oils, 
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14 DCCCXVII Wax, which is ſo analogous: to 
fat oils in its chemical properties, gives the ſame 
products by combuſtion and dry diſtillation. On the 


diſtillation of wax, per fe, there paſſes into the re- 
ceiver a fetid butyraceous maſs, called the butter of 


wax, and ſome acid; a ſmall portion of charcoal re- 
mains behind. This butter affords, by re.diſtil- 
lation, a ſmall portion of acid, a liquid oil, com- 
monly termed the oil of wax, and ſome charcoal. 


- $ DCCCXVIII. Gums, mucilages, and the ſac- 
charine ſubſtances of vegetables, afford the ſame 
produas as plants of the firſt claſs, except that 
their empyreumatic acid differs ſomewhat from the 
pyroligneous acid; whence it has obtained the name 
of pyro-mucous acid. The coal of theſe bodies is 
commonly very ſpongy and ſhining, and yields no 
alkaline ſalts, but pure lime and phoſphate of lime 
only. The pyro-mucous acid may be purified by 
re-diſtillation, either per ſe, or with the addition of 


pure clay. 


5 DCCCXIX. The products of reſins, as alſo of 
elaſtic gum, by dry diſtillation, agree with thoſe of 


plants of the firſt claſs, the native water excepted. 


The odour of their empyreumatic oils is alſfo- leſs 
ungrateful, and the ſmell of ſome is even agreeable, 
as oil of benzoin. Beſides, they. leave but little 


coaly matter, eſpecially if pure, and the aſhes of by 
coal contain alkali. 
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| $ DCCCXX: Balſams, after having at the firſt 
degree of heat diſengaged cheir etherial dil, furniſh 
the lame n as reſins. 


$ DCCCXXI: The produfts of — are 
n of the produtts of gums and reſins. 


$ DCCCXXII. The gluten of paring i by 


dry diſtillation, the produRs of the plants of the ſe- 


cond claſs; but the whole of the farina affords the 
products of the firſt claſs, except that the empy- 
reumatic acid is here in part combined with ammo» 


niac. 


DecCxxXIII. Soot is that ſubſtance which is 
elevated in the form of ſmoke during the combultion 
of vegetables, and which could not be entirely 
burnt for want of time. This body, when diſtilled 


in the dry way, gives the produdts of r N 
the ſecond claſs. 


CIX. GENERAL CONSIDERATION OF THE 
REMOTER PRINCIPLES OF PLANTS. 


$ DCCCXXIV. Though analyſis has not yet fur- 


niſhed us with an accurate knowledge of the ultimate 
principles of plants, yet, from the above-mentioned 


facts, and from general obſervation, it appears, that 


all vegetable bodies may be reſolved; by combuſtion, 
into carbonic acid, water, ammoniac, alkaline falts, 


earths, iron, and manganeſe ; and that the following | 


may be conſidered as the general and ultimate princi- 
1 
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ples of plants: i, oxygen; 2, hydrogen; 35 enn 


4 nen 5 lime; 6, iron; 7s ee 


8 Dcccx XV. Theſe 3 ſubltancis, cies 
in various proportions, conſtitute, according to Mr. 
Lavoiſier, all vegetable-bodies. Thus oils conſiſt of 
hydrogen and carbon, which bodies being combined 
in different proportions with nitrogen, and a ſmall 
portion of oxygen, form the ſaccharine ſubſtances, 
gums, mucilages, &c. which Lavoiſier conſiders as 
true oxides. If more oxygen be preſent, * be · 
come various vegetable acids. 


cx. OF FERMENTATION IN GENERAL. 


8 DCCCXXVI. That change which under certain 
circumſtances the parts of vegetables ſpontaneouſly 
undergo, and without any degree of artificial heat, 
and by which their chemical properties are greatly 
altered, is termed fermentation, which, according to 
the difference of its products, is divided into three 
ſpecies, viz. into the ſpirituous fermentation, where- 
by alcohol is produced; into the acid fermentation, 
which forms radical vinegar; and into the putrid fer- 
mentation, which nn. ammoniac. 


CXI. OF THE SPIRITUOUS FERMENTA- 
TION. N 


g occcxxviIl. Not all the parts of 88 
adapted for ſpirituous fermentation, but ſuch only 
which poſſeſs ſaccharine matter, or mucilage: in greater 
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quantity. The other α,,¾⁴x ee for this 


fermentation are: 


1. A certain degree Alen 7 * if Ban juices 
of plants be either too fluid or too thick, their fer- 


mentation becomes difficult, - gl 
2. A temperature of about 15 ert a | 
3. A maſs ſomewhat conſiderable, for he —_ 
does not proceed ſo yell when the quantity to be fer- 
mented is but ſmall. 


4. The preſence of amoſpheric! air, at. leaſt w a 


certain degree. 


$ DCCCXXVIII. If the freſh 3 of —_ 
bles begin to ferment, under theſe circumſtances, an 
inteſtine motion is obſerved, which conſtantly in- 
creaſes until the proceſs has arrived at its higheſt 
pitch. At the ſame time the liquor is proportionably 
expanded, and its temperature {ſpontaneouſly raiſed 
to about 20% The liquor then becomes turbid, and 
evalves a conſiderable quantity of carbonic acid gaz, 


which, if undiſturbed, reſts as a diſtinct ftratum on 


the ſurface of the liquor. All theſe phenomena gra- 
dually ſubſide; the liquor acquires its former limpi- 
dity, and, having now obtained an — * 


lity, is called wine. N 


 $DCCCXXIX. Although the juice of any vege- 
table, which contains a certain quantity of ſaccharine 
matter, be fit for ſpirituous fermentation, and will 
produce a fpecies of wine, yet, for economic uſes, 
we en OP the OY ſubſtances my 


8 


«bw — - 
8 


__ 4 
me oo 
n n 


2 - — 8 5 
— = —— ——_ „„ 
- "i N E 

Is 


- EY 2 — —y 
$022 — INE — 29 „„. ond _— — 
' LSE b - ax n - *& S - 4 
8 d 8 Rath ' , 


rr e — . IRS 
—— —— e 8 —＋ꝙwꝛñůWu A 4 Oe 
WWW 


* WW NN . = 


* acquired an acid, bitter, and ungrateful flavour. It 
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1. The j juice of grapes, from * wine, properly 


| fo termed, 1s prepared. 
2. The juice of apples and | pears, which produce ; 


cider and perry. 
g. Barley, from which ale is adi 
4. Honey, whence . e 
g. Cherries. 
6. Damſons. 1 is 
Nice. 
8. Sugar. | 
The four former kinds are drank en n of the 
latter the ſpirit ny. 


«64 DCCCXXX. The pelnciped 8 of all 


wines are a peculiar: volatile fluid called alcohol, a 


ſalt called tartar, and an extract of gum-refin, which 


communicates to the wine its colour, and, in loans 
meaſure, its flavour, KERN 


$ DCCCXXXI1. To ſeparate the alcohol from 


the other component parts of wine, any quantity of 
fermented liquor is diſtilled. on the water-bath, or by 
a gentle heat, when the ſpirit will come over into 


the receiver, in the form of a colourleſs fluid. 
During this firſt diſtillation, eſpecially if the fire be 


ſomewhat ſtrong, the alcohol will contain water and 


ſome etherial oil, from which it may be ſeparated by 
a ſecond careful diſtillation on the water-bath; 


$ DCCCXXXI11. The, wine which remains after 


the ſeparation of the alcohol has loſt all odour, and 


A Fg ow” 3 1 Nan, rn or SS « Dato. 
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conſiſts of tartar, gummy, reſinous, and colouring 
particles, and furniſhes, by proper evaps 8 a 
true extrath 'of vine. W —_ 


#5 — 7 


0 DcccxxxII. Mudd e are eie 
for aſcertaining the purity of alcohol; among others, 

it is deflagrated by itſelf, when it ought to leave no 
Vater; or it is ſet on fire over gunpowder, which ought 
to be inflamed by it. But all theſe methods are in a 
great meaſure fallacious, as they.partly depend upon 
the proportionate quantity of alcohol employed. A 
better way of examining alcohol is by means of dry 
pot-aſh, which, at the ſame time that it attratts the 
water from the alcohol, does not enter into combina- 
tion, but remains as a peculiar ſtratum at the bottom. 
But its examination by an aerometer is the moſt pre- 


ferable method of all. 


$ DCCCXXXIV. PI alcohol is a tranſparent 
colourleſs liquor, of a hot acrid taſte and agreeable 
ſmel] ; but which has ſomething peculiar, according to 
the ſubſtances from which it is prepared. It cannot 
be congealed at any known temperature. Its ſpecific 
gravity is 0.8293. It evaporates in cloſe veſlels 
without decompoſition, and inflames in contact with 
the atmoſphere, when it burns with a blue flame, and 
produces neither ſmoke nor carbon. Water and a 
little carbonic acid are the only . of its com- 
: busen, | 


DCCOXXXV. . combines with water a 
any proportion; nay, ſuch is its affinity for it, that 
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many neutral ſalts, which alcohol cannot diſſolve, 
are precipitated by it from their ſolution in water, 
- zuſt as other ſubſtances diſſolved in alcohol are 


precipitated by water. Of chis kind is the lac vir- 


- ginis, which conſiſts of the uncture of benzoin and 


g ococxxxvl. Alcohol is not known to have 
any action upon metals or earths. It diffolves ſome 


neutral ſalts, whilſt others are unaffeed by ii. The 
fixed cauflic alkalis enter into combination with it, 


and if cauſtic pot · aſh be digeſted for ſome time upon 
alcohol, we obtain a brown ſolution, which, in phar- 
macy, is called tincture of pot-aſh. The beft alco- 
hot Gfolves | in this way e parts of cauſtic pot-aſh. 


84 DCCCX XXVII. Cauſtic ammoniac is, in like 
manner, foluble in alcohol. This ſolution is com- 


monly termed vinous fpirit of ſal ammoniac. It is 


deft prepared by the direct mixture of concentrated 
ſpirit of cauſtic fal ammoniac (F COXX XVI.) with 


alcohol, or by pouring ſpirit of wine, inſtead of al- 
cohol, into Woulf's ee during the formation 
ae the nen 


oem uvm. UnAtuons ſpirit of ſal am- 
montac is formed by the ſolution of an etherial oil 
in the vinous Tpirit of falammoniac; fach is the ſprrit 
of ſal ammoniac prepared with the oil of lavender, 
commonly termed Aqua anodyna. If ſeveral oils be. 
uſed, it is called Sal volatilis oleoſus. 


* 
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$ DCCCXXXIX. Mild ammoniac is altogether 
inſoluble in alcohol, but it is precipitated by alcohol 
from its ſaturated aqueous ſolution. Hence, if equal 
parts of concentrated ſpirit of ſal ammoniac be mixed 
with pure alcohol, a white glacial cryſtalline \maſg 
vill be obtained, commonly called Offa Helmontianz 
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or Sapo chymicus, which gradually deliqueſces on ex- 
poſure to the atmoſphere, and is then diſtinguiſned 
from diluted vinous ſpirit of ſal ammoniac by the 
mild — of the ammoniac only. 


8 DCCCXL. Almoſt all acids abt upon alcobol, 
and thus produce remarkable phenomena. If an 
equal portion of concentrated ſulphuric acid be 
poured upon pure alcohol in a glaſs retort, a conſi- 
derable degree of heat is produced, and vapours,' 
very grateful to the ſmell, are diſſipated. If the mix- 
ture be then boiled by the heat of a ſand-bath, con- 
need with Woulf's or any other large receiver, 
we ſhall obtain the following produtts: 
1. An agreeably-ſcented alcohol, in part united 
with. the following product. 
2. A peculiar liquor, known by the name of __ 3 
triolic or ſulphuric ether. 
g Volatile fulphuric acid, with a fmall quantity 
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of a yellow oil, which is called the ſweet oil of wine. þ 

The fire being now increaſed, the whole mixture 
paſſes over into the receiver as a ſpongy and dark 
coloured maſs, but, if the heat be carefully pro- 
trated, a dry felunous fubſtance will remain in "the 
Fore, 
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$ DCCCXLI. As by frequently opening the join- 


a ings much of the ether is loft; it is cuſtomary to obtain 


the two former products in the fame receiver, and 
then to ſeparate the volatile ether from the alcohol, 
by repeated diſtillation over the heat of a lamp. In 
this cafe, a ſmall quantity of pot-aſh is previouſly 
added to the mixture, to arreſt wy n acid 

that _y be - preſent. + 


x DCCCXLIL. Ether is a- moſt volatile and in- 


flammable fluid, very agreeable to the ſmell, and of 
anacrid burning taſte. Such is its volatility, that, 


even under the common temperature of the atmoſ- 
phere, it changes into a very inflammable gaz; whoſe 
ſpecific gravity is greater than that of atmoſpheric 
air. Its combuſtion is at all times attended by the 
production of foot and of carbonic acid. 

-$DCCCXLIII. One part of ether is ſoluble in 
ten parts of water, which, being thus ſaturated, the 
remaining ether ſwims upon the ſurface like etherial 
oil. It does not act upon earths or fixed alkalis, but 
it unites with ammoniae in any proportion. It com- 
bines with gold, diſſolved in the nitro- muriatic acid. 


It acts upon etherial oils and reſins like South, and 
is the beſt menſtruum of elaſtic gum. 


* DCCCXLIV. By the.union of about an equal 
portion of alcohol and ether, a liquor is produced 
called Hoffman's anodyne liquor. To prepare it in 
2 more economical way, one part of ſulphuric acid 


is poured upon three parts of alcohol, and diſtilled 
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by a gentle heat, as before, till ſulphureous acid va- 


pours begin to come over. If, by the inattention of 


the operator, any of theſe pals over into the receiver, 
the liquor obtained muſt be re-diſtilled with a {mall 
portion of pot-aſh. The above-mentioned mixture 
is alſo prepared without diſtillation, when it is called 
dulcified elixir of vitriol, or Rabel's water. | 


= DCCCXLV. The nitric acid acts even more 


readily and more powerfully upon alcohol than the 
ſulphuric acid. If equal parts of fuming ſpirit. of 
nitre and alcohol be mixed, the heat of the mixture 
ſpontaneouſly increaſes to ebullition, and at firſt a 
gazeous fluid of a grateful ſmell, termed ether of 
nitre, is evolved; this is ſucceeded by a conſider- 
able quantity of nitrous gaz, and a ſmall portion of 
an acid liquor remains, which, when evaporated, 
produces a falt, formerly termed e m 
and is a true acid of lugar. 


g DCCCXLVI. Hence ether — E 


great difficulty obtained in a liquid ſtate. The fol- 
lowing method, however, is moſt to be recommended; 
a tubulated retort, placed on a ſand-bath, is connected 
with ſome of Woulf's receivers; two parts of nitre, 
previouſly dried, are then put into the retort and 
gradually affuſed with two parts of a mixture of equal 
parts of ſulphuric acid and alcohol. Thus the nitre 
is decompounded, and the fuming and gazeous ni- 


trous acid, combined with alcohol in the form of : 
ether of nitre, paſſes over into the receivers, where | 


it is obſerved to float upon the ſurface of an Os 
lous RO 
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-$DCCCXLVIIL. Nitrous ether is always of a 

yellow hue, and poſſeſſes all the properties of ſul- 
phuric ether, except that its taſte is more acrid. - 
Combined with alcohol, it forms the ſweet ſpirit of 
nitre, which is generally prepared in the following 
manner: either one part of aqua fortis and four 
parts of alcohol, or one part of fuming ſpirit of 
nitre and twelve parts of alcohol, are diſtilled from 
& glaſs retort into a common receiver, until the liquor 
which paſſes over becomes ſomewhat acid. In the 
retort there remains a little acid of ſugar. When 
the ſweet ſpirit of nitre is properly prepared, it ought 
not to efferveſce with mild alkalis, which would be 
a ſign of its containing free nitrous acid, either from 
age, or from its being prepared in an improper 


-$DCCCXLVIIE The aftion of common muri- 
atic acid upon alcohol is not conſiderable, and if even 
10 parts of alcohol, mixed with one part of concen- 
trated muriatic acid, be diftilled by a moderate heat, 
fill the product is merely a kind of ſweet ſpirit of 
falt, which always poſſeſſes an acidulous and acrid 
taſte. In order, therefore, to prepare it of a better 
kind, or, indeed, to obtain muriatic ether, we have 
adopted various methods, but all of which require 
that the muriatic acid ſhould be previouſly changed 
into the oxygenated Rate. The following method 
feems to be the beſt: let five parts of concentrated 
muriatic acid -and three parts of alcohol be affuſed 
upon 14 parts *of common oxide of manganeſe in a 
_— which = to be placed on a ſand- bath and con- 


* 
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nected with Woulf's receivers, the laſt a jar "of 
which ought to contain a ſmall portion of alcohol. 


After the diſtillation is concluded by a gentle heat, 


you obtain the real ſweet ſpirit of ſalt, which, mixed 
with an acidulous liquor, colleas in the empty re- 
ceiver, while the alcohol, contained in che laſt re- 


ceiver, on account of the attraction of etherial gan, 


is, in like manner, changed into a weak ſweet ſpirit of 


falt. By diſtillation with a ſmall quantity of pot-aſh, 


not only ſweet ſpirit of ſalt but even true muriatie 
ether may be obtained from the firſt liquor, on 
which occaſion a ſmall portion of heavy etherial oil 


is ſeparated in the ſame manner as in the e 
of ſulphuric ether. 


{$ DCCCXLIX. Almoſt all the other dl 10 


aft upon alcohol in nearly the ſame manner as the 
three mineral acids above-mentioned, whence ariſes 


acetic ether, oxalic ether, formic ether, &c. which, 


in a. great meaſure, agree 1n their chief PWR 
with thoſe already mentioned, 


12323 1 
0 DCCC L. The theory of the formation of Wu 
and its chemical compoſition, is as yet obſcure, al- 


though from the, phenomena with which we are 


acquainted, it is very probable that the oxygen of the 


acids, united, either entirely or in part, with the 5 
alcohol, tends. chiefly to the formation of theſe li, 4 


quids. 


$ DCCCLIL. Alcohol combines very readily wih 
the aroma of plants, with which it ſeems to have 3 


' 
8 
$1 


greater affinity even than water and etherial oils. 
Hence, if vinous ſpirit be diſtilled upon aromatic 
parts of vegetables, it becomes impregnated with 
their aroma, and is then called aromatic ſpirit. But 

a mixture of water and ſpirit of wine, or wine 
only, be employed in this operation, the fluid ob- 

-tained, in which the aroma is diſſolved, both in the 
water and ſpirit oſ wine, is called vinous diſtilled 
water. Both may be either ſimple or compound, 
according as one or more ſpecies of * are em- 
ee 


| 'FDCCCL11. Aromatic ſpirits are beſt prepared 
on the water-bath ; but even in this caſe the diſtilla- 
tion ſhould not be extended to dryneſs, becauſe 
the laſt produQts are frequently leſs agreeable' to 
the ſmell than the firſt. Beſides, the quality of 
this ſpirit depends, in a great meaſure, upon the 
purity of the alcohol; nor do ſuch as are newly 
prepared poſſeſs that agreeable flavour which the 
older and better preſerved ſpirits are remarkable 
for. 
| CXI. OF TARTAR. 


— 


” DccclIII. Tecs as it is obtained from the 
Spontaneous: depofit of wine, is alloyed with much 
extrattive and colouring matter, from which it is 
purified by decoRtion with fat argillaceous earths, and 
by ſubſequent cryſtallization. When thus treated, it 
becomes perfectly white, and ſhoots into cryſtals of 
2 tetratdral 3 77 5 1e wk hs or cream 
of tartar. 


* 
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' 5 DCCCLIV. Theſe cryſtals of tartar are a neutral 
acidulous falt, conſiſting of a peculiar acid, the 
acid of tartar, and pot-aſh. It is ſoluble in 28 
or 30 parts of boiling water, and cryſtallizes again 
during refrigeration. If this ſalt. be completely ſa- 


turated with pot-aſh, a neutral falt is formed, the 


_ cryſtals of which are tetraëdral columns, deliqueſ- 
cent in the atmoſphere, called tartrite of pot- aſn. 


{DCCCLY. But if the acid of tartar be fatus 


rated with ſoda, we ſhall obtain a compound neutral 


ſalt, which ſhoots into large cryſtals, and eflloreſces 
in the atmoſphere, viz. the tartrite of ſoda. 


$ DCCCLVI. When completely faturated with 


ammoniac, it forms a neutral falt, which ſhoots into 


rhomboidal cryſtals, unchangeable i in atmoſpheric air, 
termed tartrite of ammoniac. 


$ DeccLVII. To obtain the pure tartareous 
acid from tartar, we proceed in the following man- 


ner. The ſuperabundant acid of a boiling ſolution 


of tartar is ſaturated with pure chalk, by which 
means we obtain an earthy ſalt, inſoluble in water, 
which is ſeparated by filtration from the remaining 
liquid, now conſiſting of mere tartrite of pot-aſh. 
This calcareous tartrite is afterwards digeſted with 
diluted ſulphuric acid, and the acid of tartar is ſepa- 


rated by filtration from the ſulphate of lime. This 
ſtrained lixivium affords, by refrigeration and eva- 
poration, regular tetraëdral columnar cryſtals of a 


Pon acid taſte, 
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F DCCCLVILL If the cryſtals of tartar be diſtil- 


led by a ſtronger heat, without any additional body, 
_ they furniſh an empyreumatic acid, called the pyro- 


tartareous acid, or ſpirit of tartar, and a very fetid 
empyreumatic oil. In the retort their remains a 
coal which already contains a great deal of pot- 


alh; but the aſhes of this coal contain a till 
greater quantity of pot-aſh, ſcarcely any earth, and 


no neutral ſalts. This mild pot-aſh, when freed from 
its earthy particles, is generally called ſalt of tartar, 


and, when liquefied in the atmoſphere, oil of tartar. 


CxIII. OF THE ACID FERMENTATION. 


$ DCCCLIX. All bodies which have undergone 
the firſt or ſpirituous fermentation are capable of 
paſſing on to the ſecond, or acid fermentation ; but, 
although it be probable that the acid fermentation 
never takes place before the body has gone through 
the ſpirituous fermentation, yet the duration of the 
firſt is frequently ſo ſhort and imperceptible, that it 


cannot be aſcertained. ' Beſides the bodies which are 


proper for ſpirituous fermentation, this claſs includes 
all ſorts of feculz boiled in water. | 


{$DCCCLX. The conditions a for the 158 
fermentation are: 
1. A heat from 20 to 2 5 degrees of Reamur. 
. A certain degree of liquidity. 

3. The preſence of atmoſpheric air. 

4. A moderate quantity of fermentable matter. 


- The phenomena which accompany this fermentation, | 
are an inteſtine motion and a conſiderable abſorption 
olf air. The tranſparent liquor becomes turbid, but 


_ regains its limpidity when fermentation is over. 


a 3 _ 4 a. — ms wes 
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| $DCCCLXI. The fermented liquor conſiſts now, 
in a great meaſure, of a peculiar acid, called the ace- 
tous acid or vinegar. Not a veſtige of alcohol re- 
mains, it being entirely decompounded; but the 
greater the quantity of alcohol in the liquor, pre- 
vious to the fermentation, the greater will be the 
quantity of true vinegar obtained. The vinegar is 
always of a deeper colour than the wine, and corrupts 
| When kept for a long time in a warm place. 


S DCCCLAXIIL. Vinegar is concentrated by freez- 
ing. The acid of vinegar itſelf does not freeze, but 
the water only. If, therefore, the ice be ſeparated 
from the remaining liquid, a much ſtronger vinegar 
will be obtained. According to this method, how- 
ever, the acetous acid is not purified, that is, n 
from its colouring and extrattive matter, 


| g DCCCLXI1. 1f vinegar be diſtilled from-a 
retort, by a fire gradually increaſed, at firſt an acidu- 
lous phlegm comes over, which is ſucceeded by a 
ſtronger acid of an agreeable odour, called diſtilled 
vinegar, This continually increaſes in ſtrength, but 
becomes ſoon tainted with an empyreumatic ſmell. 


Towards the concluſion of the operation, we obtain | | 


a very ſtrong acetous acid, an empyreumatic oil, and 
a little mild ammoniac. 


 $ DCCCL.AXIV. 'This acetous acid is colourleſs, 
and has, for the moſt part, a flight empyreumatic 
ſmell. When completely ſaturated with pot-aſh, it 
forms a neutral ſalt, the terra foliata tartari, properly 
UA 
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termed acetite of pot-aſh. For this purpoſe, we boil _ 


an aqueous ſolution of pure pot-aſh in a glaſs or tin 


veſſel, and add diſtilled vinegar till efferveſcence | 


ceaſes, | and even ſomewhat longer. This lixi- 


vium being then carefully, and by degrees, evapo- 


rated to dryneſs, a white and foliated falt is obtained, 
viz. the acetite of pot aſh, which deliqueſces in the 
atmoſphere, when it forms what is called, in phar- 
macy, liquor of the foliated earth of tartar. 


 $DCCCL.XV. As even a moderate heat is apt 


tw burn the diſtilled vinegar, and to cauſe the 
acetite of pot-aſh to aſſume a yellow or brown 
eolour, and as, for medicinal purpoles, this, ſalt is 
generally prepared from common vinegar, when. it 
retains all the colouring and extractive matter, va- 
rious methods have been propoſed to deprive. it of 
its brown colour. The principal of theſe are, 1, the 
falt, previouſly dried, is fufed, and continually 
agitated in an earthen, or, which is preferable, a 
filver veſſel, till the vapours emitted from it in- 
flame, when the falt is again diſſolved, filtrated, 


and, after adding a ſmall portion of diſtilled vinegar, 
carefully evaporated: 2, the lixivium to be evapo- 
rated is mixed with powdered charcoal, and not 


filtrated till it becomes almoſt dry, when it is. eva» 
porated to dryneſs on the water-bath, 


$DCCCLXVI. The foliated earth of tartar is of a 


taſte ſomewhat acrid, and eagerly attracts humidity 
from the atmoſphere. It is readily diſſolved in an 
equal portion of cold and hot water, and if the 


. FO! La La 1 lk. 
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ſolution be evaporated to the conſiſtence of ſyrup, and 
then cooled, cryſtals in the form of ſmall needles win 
be obtained. It is alſo perfectly ſoluble in ſpirit of 
wine, and requires two parts of alcohol. for entire 
ſolution. 3s 


$ DOCCLAVIL From the combination of dif- 
tilled vinegar and ſoda, a neutral ſalt is formed, 
which ſhoots into columnar cryſtals, not deliquel- 
cent, but effloreſcent in the atmoſphere, called acetite 
of ſoda, or dry foliated earth of tartar. It is pre- 
pared in the ſame manner as the former. This ſalt 
is alſo very ſoluble in ſpirit of wine, and, like acetite 
of pot-aſh, is decompounded by the mineral acids and 
by fire. The acids ſeparate the acetous acid in a 
very concentrated ſtate, or as radical vinegar, 
({DCCCLXXIII.) But fire decompoſes the acid 
(elf, which paſſes off in the form of OVER and car- 
bonic acid gaz and ammoniac. 


$ DCCCLXVIII. Diſtilled vinegar, when ſaturated 
with ammoniac, forms a neutral ſaline liquid, which 
is named acetite of ammoniac, or Spirit of Minde- 
rerus. . To obtain it in the molt concentrated ſtate, 
it is beſt to ſaturate very ſtrong diſtilled vinegar 
with dry mild ammoniac. The cryſtallization of this 
acetite of ammoniac is extremely difficult. If it be 
diſtilled by itlelf from a retort, it ſublimes at laſt in 
the form of a white ſaline cruſt, which is acetite of 
ammoniac in a dry ſtate. 


1 DCCCLXIX. Tue acid of vinegar 9 
with all the alkaline earths, and thus generates Pecu- 


v9 
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Var earthy ſalts, all of which are very ſoluble in 

water, ſcarcely cryſtallizable, deliqueſcent in the at- 
moſphere, and decompoundable by fire. In like 
manner the acid of vinegar acts upon moſt metals, 
either in a metallic or oxided ſtate, and forms with 


them peculiar metallic ſalts, of which the following 
are the principal. NE 


-$DCCCL.XX. Copper, in its metallic ſtate, but 
much more readily in the ſtate of oxide, is diſſolyed 
in vinegar. Tbe metallic copper is at firſt only cor- 
roded or oxided by the vinegar, which operation 
is performed, in the ſouth of France, by ſtratifying 
the huſks of grapes, in a ſtate of fermentation, with 
plates of copper. The green oxide of copper, ſcraped 
from the plates, is known, in commerce, by the 
name of verdegris, and contains but little acetite of 
copper. 


S $DCCCLXXI. This oxide is very readily and 
perfectly diflolved in diſtilled vinegar, and forms a 
blue ſolution, which, by evaporation and cooling, 
depoſits beautiful green cryſtals of a tetracdral, pyra- 
midal, and truncated form, termed diſtilled verdigris, 
—AA ccc 


$ DCCCLEXXII. The acetite of copper has a very 
ſtiptic taſte ; it is perfectly ſoluble in ſpirit of wine; 
alſo in five parts of boiling water. On expoſure to 
the atmoſphere it becomes a pale green powder. — 
It is decompounded by alkaline ſalts and earths, 
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which precipitate the copper in the ſtate of a green 


oxide, except ammoniac, which ee diſſolves 
the precipitate. | 


$ DCCCLXX111. If the. acetite of copper, re- 
duced to powder, be diſtilled from a retort, we ob- 
tain, in the firſt place, the water of cryſtallizauon, 
which is ſucceeded by a colourleſs, limpid, highly 
concentrated acid, of a ſtrong, acrid, acetous ſmell, 
called radical vinegar. If the fire be not too ſtrong 
towards the end of the operation, there remains 
in the retort a brown powder, which is copper in 
. a metallic ſtate, and of the nature of pyrophori.— 
As the radical vinegar contains frequently a lit- 
tle copper, we commonly rectify it by re-diftilla- 
tion over a gentle fire, but not extended to dry- 
neſs. 


1 


$ DCCCLXXIV. Radical vinegar differs eſſen- 
tially in many of its properties from common diſtil- 
led vinegar, and is conſidered by modern Chemiſts 
as perfett acid of vinegar, or the acetic acid, whilſt. 
commotr diſtilled vinegar is conſidered as imperfect 
acid of vinegar, or acetous acid. This opinion is 
confirmed by the phenomena attending its prepara-' 
tion. h | 


 $DCCCLXXYV. Radical vinegar is very acrid, 
cauſtic, and ſo volatile, that it evaporates at the 
common temperature of the. atmoſphere. The va- * 
pours which it emits, when heated, are inflamma- 
ble, and on this occaſion the vinegar itſelf ſeems to 


. — 5 — — " ——_ 
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burn. Tt forms with alkalis and alkaline earths pecu- 
liar neutral ſalts, which are different from thoſe ge- 
nerated by common vinegar. When properly diſtil- 
led with alcohol, it produces acetic ether. 


_$DCCCLXXVI. Lead, in its metallic ſtate, but 
more readily in its ſtate of oxide, is ſoluble in diſtil- 
led vinegar, which ſolution is termed acetite of lead. 
For medical purpoſes, this ſubſtance is prepared by 


diſſolving litharge to the point of ſaturation, in good 


common vinegar, which ſolution, evaporated to the 
conſiſtence of ſyrup, is called extract of lead. 


- $ DCCCLXXVIL If thin plates of lead be ex 


poſed to the vapours of vinegar, they are covered with 


a White powder, which being ſcraped off is called 

ceruſe or white lead; this ceruſe is not acetite of lead, 
but carbonate of lead only. When diſſolved to the 
point of ſaturation in diſtilled vinegar, it becomes 


3 etite of lead, which, by evaporation and cooling, 


depoſits ſmall, white, acicular, or tetraëdral priſmatic 
eryſtals, viz. acetite of lead, or ſugar of lead. 


$ DCCCLXXVIUL. Acetite of lead is of a ſweet 
ſtyptic taste, and falls to powder on expoſure to the 
atmoſphere. It is perfecily ſoluble in water and ſpirit 
of wine, requiring about equal parts of each, under 
the common temperature of the atmoſphere. It is 


decompoundable by fire, and by alkaline earths and 


ſalts. Fire expels the acid partly undecompounded, 
but the latter precipitate the lead in the form of a 


white oxide. It is alſo decompounded by the nitric 
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and ſulphuric acids, and by the alkaline and earthy 
ſulphates. The ſulphuric acid diſengages the acid in 
the ſtate of radical vinegar. 


g DCCCLXXIX. Sulphurets, and Water con- 
taining ſulphurated hydrogen gaz; decompound ace- 
tite of lead, when the ſulphur, together with the lead, 
is precipitated in the form of a dark brown powder. 
Sulphurets, or rather ſulphurated hydrogen gaz, is, 
therefore, very uſeful in detecting the adulteration of 
wines with ſugar of lead. For this purpoſe it is beſt 

to uſe water impregnated with ſulphurated hydrogen 
gaz, according to the following method of Hahne- _ 
mann. Equal parts of powdered oiſter-ſhells and 
ſulphur are mixed and heated to candeſcence, for the 
ſpace of 12 minutes, in a: covered crucible. The 
whitiſh grey powder, or ſulphuret of lime, thus ob- 
tained, is then kept for ufe in a bottle well corked. 
Now, if we wiſh to prove the quality of wine, we put 
two drams of this powder into a bottle with ſeven 
drams of cryſtals of tartar, finely powdered, and 
affuſe 16 ounces of pure cold water; the bottle is 
then agitated for about 10 minutes, and the liquor 
ſuffered to depoſit its ſediment. If a table ſpoonfull of 
the clear liquor be now poured upon four or fix 
ounces of the wine to be examined, a precipitate . 
more or leſs black will Ry if the wine be adulte- 
rated with lead. 


RY DCCCLXX X. The acetous acid has but a weak _ 
attion upon mercury when in the ſtate of metal, but. 
if oxide of mercury, ({{ DXX XV.) or the yellow pre« 


8 1 | | 
cipitate of this metal (J DX XXIX.) be boiled with 
vinegar, a ſolution is formed, which, on cooling, 
affords ſmall ſcaly cryſtals of a filver ſplendour, 
termed acetite of mercury, or terra foliata mercuria- 
lis. This ſalt is more readily prepared, by adding a 


ſolution of the foliated earth of tartar to a nitric acid 


ſolution of mercury; for the nitric acid combines with 
the pot-aſh, and forms nitre, whilſt the acetous acid 
unites with the mercury, and is precipitated in the 
form above mentioned. This neutral falt is diffi- 
caltly ſoluble in cold water, but more eaſily in boil- 
ing water. Too great a portion of water, however, 
decompoles it, and precipitates a yellow calx. It is 
likewiſe OPENS by fire and alkalis. 


& DCCCLXXXTI. — of antimony, in like 
manner, is only ated upon by vinegar when in an 
oxided ftate, and by the aid of digeſtion. But the 
ſolution, thus obtained, affords no cryſtals. Vinegar 
has fcarcely any effett upon tin, even when reduced 
to the ſtate of calx. 


Fr DCCCLXXXII. Vinegar, aided by the water 
Which it contains, diſſolves the gum and vegetable 
mucilage, as well as the etherial oil, the aſtringent and 
extractive particles of plants; therefore, by the macera- 
tion of different plants, or of ſome of their parts, in 
common diſtilled vinegar, we form thoſe medicaments 
which are called, in pharmacy, medicated vinegars. 
But, if common vinegar be diſtilled upon aromatic 
vegetables, we obtain a diſtilled vinegar, impregnated 
with the aroma of the plants. Of this kind is the aqua 
vulneraria cum aceto, The acetous acid does not 
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diſſolve pure reſins, and only diſſolves camphor when 
highly concetirated. It ſoftens gum-relins. 


| $ DCCCLXXXIIL. The compoſition of the 


acetous acid is probably the ſame as that of all other . 


vegetable acids, (F DCCCXXV.), differing only in 
the proportion of its conſtituent parts. This is ob- 
vious from the circumſtance chat the acid of tartar 
and of ſugar, when oxided to a higher degree, are 
changed into acetic acid; for if theſe two acids be 
treated in the dry way with the oxide of manganeſe, 
or vith nitric acid, a liquor is obtained which poſſeſ- 
es the ſame flavour and e as acetous acid. 


| CAT OF THE PUTREFACTION OF VE- 
| GETABLES. 


 FDCCCLXXXIV. Vegetables a are e to pu- 
trefy, if the neceſſary conditions be preſent. Some 
undergo this change immediately, without any pre- 
vious fermentation; ſuch are plants of the ſecond 
claſs: many plants, on the contrary, do not become 
putrid till they have gone through the acid fermenta- 
tion; to this claſs belong allo ſuch vegetable juices 
as have paſſed through the ſpirituous fermentation. 


$ DCCCLEXXXV. The conditions neceſſary for 
putre faction are not ſo limited as thoſe for ſpirituous 
and acid fermentation ; the following are, however, 
indiſpenſably requiſite: 

1. A certain degree of moiſture, for vegetables 
which are perteRly dry do not . 


EY 800 

2. A temperature of five hs at leaſt, abies the 
8 point. | 

- 3. The preſence of atmoſpheric ai air. But this cir- 

cumſtance is here leſs neceſſary than in the two pre- 
. . ceding fermentations. 

4. A certain degree of mixture, fot N ace- 


tous acid, reſins, etherial and fat 10 do not putrefy 
when _ | 


$/DCCCLXXXVI. The phenomena which ac- 
company putrefaQtion are an inteſtine motion, but 
which. is not ſo evident as in the ſpirituous and acid 
fermentation. Liquid putrefiable matters alſo be- 
come turbid; but the degree of heat excited is not 
very diſcernable; in drier putreſcent maſſes, on the 
contrary, it is frequently ſo great as to produce ſpon- 
taneous inflammation. But the moſt remarkable phe- 
noinena, in putrid fermentation, are a change of ſmell, 
which, even in aromatic plants, becomes ungrateful 
and nauſeous; alſo the production of hydrogen, ni- 
| trogen, and carbonic acid gaz; and finally the forma- 
tion of ammoniac, which gradually eſcapes from the 
maſs. After the putrefattion is completed there re- 
mains a Toft maſs, in which ſcarcely any one of the 
conſtituents of the vegetables can be diſcovered, ex- 
cept ſome colouring matter. This putrefied maſs 
gradually dries into a black powder, which conſiſts of 
earth and a little ſaline matteh known by the name of 
vegetable mould. 


8 DecclLxxxvII. The putrefied vegetable 
maſs, as well as the mould, affords, by diſtillation, 


yo 


a fetid water, ammoniac, a fetid empyreumatic oil and 
charcoal, the aſhes of which, when . contain a 


little n. 


1 


XXV. THEORY OF F FERMENTATION. 


j DCCCLXXXVIIL Although there can be o 
Juke that all vegetable ſubſtances are reſolved into 


their remote principles during the three fermentations, 
and that theſe parts, thus ſet at liberty, recombine in 
different proportions and under different - circum- 
ſtances, to form thoſe new bodies which are the pro- 


duQts of all fermentation, yet neither thoſe propor- 


tions nor circumſtances are accurately known to- us, 


and, in this reſpett, the theory of ene is 
fill very obſcure and doubtful. 


$DCCCLX X XIX. Since ſugar, or bodies contain» 
ing a great quantity of ſaccharine matter, are fit for ſpi- 
rituous fermentation, and as ſuch bodies are compoled 
of carbon, hydrogen, and oxygen (4 DCCOX XV.) 


Mr. Lavoiſier was of opinion that the hydrogen unites. 


with a portion of carbon, and forms alcohol, while 
another portion of carbon combines with oxygen, and 
produces carbonic acid; for both alcohol and carbo- 


nic acid are the produdts of ſpirituous n. 
tion 


f 4 DCCCXC. Vinegar is an imperfeQ acid, and hag 

a compound baſis, which, probably, conſiſts of hydro» 
gen and carbon. Hence it is obvious why alcohol, 
when oxygenated, becomes vinegar, and why, the-pres 
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bee of atmoſpheric air is indiſpenſably requiſite 
during this change. But why pure alcohol cannot un- 


dergo the acid fermentation, unleſs mucilage be pre- 
ent, is is a fact which remains to be explained. 


8 DCCCXCI In putrefaQtion, the remote prin- 


ciples of plants are almoſt entirely converted into 
gazeous bodies. In plants of the firſt claſs, the hy- 


drogen eſcapes by itſelf, in the ſtate of inflammable 


air; but the carbon, combined with oxygen, paſſes off 


in the form of carbonic acid gaz; nor is the reſidue 
compoſed of any thing elſe but earth and metallic par- 
ticles, perhaps united to a ſmall portion of carbon. 
But if plants, like thoſe of the ſecond claſs, con- 
| tain more nitrogen, this body, during putrefaction, 
combines with hydrogen, and forms ammoniac. The 
Phoſphorus, of which theſe plants contain a ſmall por- 
tion, is diffolved by the inflammable gaz, and paſſes 
off with it in the ſtate of phoſphorized hydrogen gaz. 
On account of this gaz, and the greater proportion of 
ammoniac, vegetables of the ſecond claſs produce 
always a more diſagreeable ſmell, during En 
than thoſe of the firſt claſs. 


. CXVI. OF SOME PARTICULAR PHAR- 
:  MACEUTICAL PREPARATIONS. 


 $DCCCXCII. Eleoſoccharum is the combitgtion 
of a volatile ai and ſugar, without heat. It is prepared 
in three ways: 


1. By cauſing a drop of the oil to be imbibed by 


a piece of ſugar. 
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* By pounding one dram of ſugar with one, tyo, 


or three drops of the e oil, according as the oil 
is more or leſs acrid. 
3. By rubbing the vel of an orange Or lemon 


upon a lump of ſugar, and aicrwands ſeparating the 
impregnated part. 


8 DCCCXCI1I. Tabulæ and paſtæ are compoſed 


of ſugar and vegetable mucilage. The former are 
prepared in the cold; but the latter by the aid of 


heat. The folid parts of vegetables, reduced to a 
fine powder, are frequently made uſe of for tabulz. 
Trockiſks differ from tabulz chiefly in their more ex- 
tenſive compoſition and external form. 


$ DCCCXCIV. Rotulæ are formed when ſugar is 
melted upon the fire with the recent juices of vegeta- 
bles, diſtilled waters, etherial oils, &c. and poured, by 
drops, upon a marble- table. Morſuli differ from the 
former, becauſe ſolid parts of plants, merely bruiſed 
or chipped, are mechanically mixed with them. 


Dcecxcv. We obtain a conſerve, if the re- 
cent and tender parts of vegetables, ſuch as leaves 
and flowers, be pounded in a mortar, of marble or 
wood, to a pultaceous conſiſtence, and mixed, accord- 
ing to the ſucculency of the plants, with two or three 


times the quantity of ſugar. A little water is added. 
to the drier plants, when Wann as for example to 


roſes. 


| { DCCCXCVI. Conſerves/ ought 10 be of thay» 


conſiſtence of an inſpiſſated pap, and ſhould ſcarcely 
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adhere to the fingers; for they are apt to ferment, if 
too liquid. Even in the beſt-made conſerves ve 


may notice during the firſt days a flight inteſtine mo- 
tion; they ſwell, and the ſolid parts are ſeparated 
from the more liquid. Unleſs this ſeparation be pre- 
' vented by repeated ſtirring, the more liquid part fer- 
ments, and thus the conſerve becomes unfit for uſe. 


-4 DCCCXCVIL. Conſerves are leſs liable alſo to 
ferment, if kept in a cool place. But with all our 
care we can ſcarcely preſerve them longer than a year; 


for, as their virtue depends, in a great meaſure, upon 


the volatile parts, they, in general,-loſe their efficacy 


by age. Hence they ought only to be prepared for a 
ſingle year's conſumption, nor even for ſo long, if the 
* can be had freſh during the whole Fear: 


$ DocccxcviII. nee arè alſo made, in 


_ eaſes of neceſſity, from dry plants reduced to powder, 
Vith the addition of ſome water: but conſerves, 


formed in this manner, have an earthy taſte, and are 
not ſo ſoluble in the mouth as thoſe prepared from the 
freſn plants; nor can they be ſo powerful. | 


g DCCCXCIX. When ſugar is diſſolved in any 


vegetable liquor, as an infuſion, gecottion, emulſion, 


expreſſed juice, c. to the conliſtence of honey, a 

medicinal preparation is formed, called ſyrup, which, 
if obtained from a ſingle plant, istermed ſimple ; but, if 
more than one be employed, compound. The man- 
ner of preparing the ſyrup differs, according to the 


difference of the m_ uled; hence there are general 


303 


wules which apply to all ſyrups, and particular rules, 
which are — to a few ſyrups only. 


s$ DCCCC. er is" added to the aboys 
tioned liquors, that they may be preſerved from cor- 
ruption, and principally to prevent them from being 
fermented; but to this end. it is neceſſary that it 
ſhould be employed in a certain proportion. If a 
ſyrup contain too ſmall a proportion of ſugar, it be- 
comes too liquid, and is then even more liable to fer- 


ment than if it contained none at all. On the con- 


trary, if a ſyrup has too much ſugar, that is, more 
than the liquor can hold in ſolution, when cooled, 
the ſuperfluous quantity cryſtallizes, and takes away 


a conſiderable portion of that ſugar alſo which is 


neceſſary to the preparation, by which means the 


ſyrup is again rendered too thin, and ferments. The 


quantity of ſugar depends, therefore,- alſo upon the 
conſiſtence of the liquid. For the juices of fruits, in- 
fuſions, and decoctions, we generally take a double 
quantity of ſugar; but for inſpiſſated liquids, emul- 
ſions for example, an equal quantity is ſufficient. 


 $DCCCCI. It is the mucilaginous part of plant 
principally which excites the acid fermentation; there- 
fore, the more mucilage a ſyrup contains, the ſooner 
and more eaſily is fermentation produced; and the 
better the liquor is clarified with white of eggs 
either before or after the ſugar is added, the longer 
will it remain perfect. By this means ſyrups alſo be- 


come more agreeable. to the eye, but at the fame 
time they generally loſe ſomething of their medicinal 
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virtue. It is beſt, therefore, to purify a Ne by 


deſpumation, when boiling, and ſubſequent filtration 
1 flannel. ä 


. 
> >)  Y OY EDIT 


6 DCCCCLL. As the acid fermentation requires 

a temperature ſomewhat higher, the fermentation of 

fyrup is allo prevented by keeping it in a cool 

place. Syrup, which has juſt begun to ferment, may 

be corrected by boiling it a ſecond time with the 

addition of a ſmall portion of ſugar ; but the fermen- 

tation 1s not ſuppoſed to have extended ſo far that the 
properties of the ſyrup are changed. 
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$ DCCCCILI. Syrups ſhould be always preſerved 

in glaſs or earthen veſſels, or ſuch as are made 
of pure tin, for moſt ſyrups contain acid particles, and 
even ſugar has ſome action upon copper or iron veſ- 
ſels. It is likewiſe requiſite that ſyrups be well cool- 
ed before they are poured into the veſſels, for other- 
wiſe the ſteam which condenſes on the upper part 
of the veſſel falls upon the ſurface of the ſyrup, and 
produces mouldineſs. With regard to the veſſels in 
which the ſyrup is prepared, the ſame obſervations 
are applicable which we made ( DCCII. DCCIII , 

| wes treating of extraQts. 
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; i DCCCCIV. Sugar is W added to decoc- 
i tions in the firſt inſtance, which are then evaporated 
to the proper conſiſtence. All unneceſſary ebulli- t 
tion ought, nevertheleſs, to be prevented as much as D 
poſſible. Emulſions, infuſions, and the expreſſed n 
juices of fruits, ſhould never be boiled with ſugar, i; 
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but ſhould be fimply diſſolved in them, and at moſt 
heated to one ebullition. Sometimes the ſolution 
ought to be made on the water: bath, as in the prepara- 
tion of ſyrup of violets, to nn _ beauty of the 
colour. 881 


6 DCCCCV. Syrups prepared with honey, inſtead 
of ſugar, are named Mella. For this purpoſe honey 
is added to the liquid, and afterwards evaporated 
again to the conſiſtence of honey. What is thus pre- 


pared with vinegar is called ſimple Oæymel; but if a 
third liquor be added, as for example the juice of 


1 it is then termed Oæymel of quills. 


$ DCCCCVI. If me juice or pulp of 8 be 


boiled with one fourth part of ſugar to the conſiſ- 
tence of an extract, the former is called Rood, and 


the latter Pulp ; but, if an equal portion of ſugar be 
added to thele juices, and then evaporated to a cer- 
tain degree, Fellies will be obtained. Thoſe prepared 
with vegetable mucilage are termed Paſte. 


$ DCCCCVII. The dry parts of plants reduced 


to powder, extracts, conleryes, balſams, oils, gums, 
or reſins, when mixed with ſyrup or honey, to the 
conſiſtence of a liquid extract, form Electuaries.— 


Theſe are for the moſt part very compound, and com- 


monly undergo, from the firſt, a kind of fermenta- 
tion, which ſometimes continues for years. But the 
medicinal virtue of moſt of them is not in conſeqeunce 
materially affected. The virtue of others, however, 
is attually changed, for which reaſon they ſhould not 
be prepared in great quantity. 
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 $ DCCCCVIIL. Artificial balſams are generally 
compoſed of expreſſed or etherial oils, reſins, and 
other ſolid bodies, which give them the conſiſtence 
of butter. The baſis, or body, of moſt of them is 
the expreſſed oil of nutmeg, and frequently wax, but- 


ter, &c. They are uſually ages with ſoot, ſaffron, 
cinnabar, &c. 
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| $.DCCCCIX. Ointments conſiſt chiefly of wax, 
honey, expreſſed oils, animal fat, butter, reſins, and 
'the like, which are liquefied or boiled with the recent 
or dried parts of plants, metallic calces, ſulphur, 
acetite of lead, and other ſubſtances, to the conſiſ- 
tence of butter. Mercurial ointment differs from theſe 
as it is merely an oxidation and ſolution of mercury 
in hog's lard by continued trituration. Ointments 
which are leſs ſolid than butter are called Liniments; 
and ſuch as are more ſolid, Cerates. 
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g DCCCCKX. Plaſters are diſtinguiſhed from olnt- 
ments principally by their ſolidity, for they may be 

handled without adhering to the fingers, and be thus 

formed into rolls. Wax, reſins, or the oil of olives, 

boiled with oxide of lead, conſtitute their baſes. . 

Whence they are divided into two ſpecies, viz. into 
cerated and ſaturnine plaſters, 


THE ANIMAL KINGDOM. 


s$ DCCCOXI. A living animal body conſiſts of 
liquid and folid parts, which are gradually formed 
from the nutriment by means of the organic ſtructure 
of the veſſels, and conſtantly renovated and ſeparated 
from the body as excrements of various kinds. 
Theſe ſubſtances may be properly divided into three 
claſſes: firſt, into ſuch as form a neceſſary conſti- 
tuent of the living body; ſecondly, into excre- 
ments; and thirdly, into parts ſecreted for particular 
purpoſes. But it is to be regretted that our know- 
ledge of the chemical properties of thoſe ſubſtances 
is as yet too limited and unconnetted to treat ſatis- 
faQtorily on the nature of animal bodies in the order 
juſt mentioned. We muſt therefore be contented to 
examine the liquid and folid parts of animals in that 
ſeries, in which their chemical properties are more 
or leſs known. | 


XA 


CXVII. OF MILK. 


$ DCCCCXII, Milk is a white liquid, ſomewhat 
ſweet, of a faint ſmell, ſecreted in the breaſts of the 
female of laQtiferous animals, for the ſupport of the 
young in the firſt ſtage of life. This liquid varies not 
only in different ſpecies of animals, but even in the 
ſame animal, according to circumſtances, but chiefly 
from the nature of the food. We will examine the 
milk of cows. Fr) 5 
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$ DCECCXIII. The new milk of cows, when dif- | 
tilled on a water-bath, affords an inſipid phlegm, which 
is impregnated with the aroma of milk, and putrefies 
in a ſhort ſpace of time. All the remaining milk is 
changed into a dry powder, a true extract of milk, 
which, when diſſolved in hot water, affords the origi- 
nal milk, but altogether void of ſmell. 


$DCCCCXIV. By diſtilling this extract on a ſand- 
bath, we obtain bydrogen gaz, carbonic acid gaz, 
ſome empyreumatic acid, an empyreumatic oil, and 
ammoniac. The reſidue, in the retort, is a coal, 
the aſhes of which contain ſome pot-aſh, muriate of 
pot-aſh, and phoſphate of lime. 


s DCCCCXV. New milk does not appear to con- 
tain the leaſt acid or alkali When at reſt, an inſpiſ- 
ſated ſubſtance is collected on its ſurface, termed 
cream, which being removed, the remainder is called 
{ſkimmed milk. If cream, by continued agitation, 
be freed from the adhering milk, we obtain an. oily 
ſubſtance, viz. butter; and the milk thus ſeparated, 
which is now ſomewhat acid, is- called butter-milk. 
All bodies which render fat oils ſoluble in water re- 
tard or impede the ſeparation of butter, Too great 
a degree of FRE heat or cold does the ſame. 


'$DCCCOXV I. By a flight digeſtion of ſome 
hours, the ſkimmed milk ſeparates again into a ſolid 
coagulum, or curd, and into a tranſparent liquid, 
the ſerum or whey of milk. Although this ſeparation 

takes place ſpontaneouſly, yet it is more ſpeedily ef: 
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fected by the addition of various bodies, as all acids, 


neutral ſalts, rennet, the internal membrane of the 


ſtomach of hens, the human ſtomach, the yolk of 
egg, gum, ſugar, ſpirit of wine, &c. It is alſo pro- 
moted by a temperature increaſed to ebullition. 


$ DCCCCXVII. Some vegetables alſo, as Galium, 
Vaillantia cruciata, madder, thiſtle, &c. accelerate 
the ſeparation of the cheeſy part of milk ; but, ac- 


cording-to my obſervations, then only when they are 


added to the milk in the cold, or when a cold aqueous 
infuſion of them is mixed with milk, If thoſe vege- 
tables. be boiled in milk, or thrown into hot milk, the 


coagulation, inſtead of being promoted, is rather re- 


tarded, Nor has the infuſion of theſe plants pre- 
pared by heat, their decotion, or even diſtilled water, 
any effect upon milk. 


$ DCCCCXVIII. The cauſtic alkalis, which diſ- 


ſolve the caſeous part of milk, do not coagulate it. 
The mild alkalis do coagulate milk, but in a different 
manner from the bodies before mentioned, for they 


unite with the butter and cheeſe, and form a ſaponace- 


ous maſs, which ſeparates from the milk in the form 
of denſe white flocculi, which become yellow by 
continued ebullition, and at length brown. Lime- 
water alſo does but produce an imperfe& coagulation 
in milk, | 


$ DCCCCXIX. The firſt conſtituent parts of 

milk are, therefore, ſerum, butter, and cheeſe, which, 

on account of the incipient acid fermentation of the 
X 4 5 
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ferum, or by means of other bodies which coagu- 
late the cheeſy part, ſeparate from each other. If 


new milk be treated as mentioned (F DCCCCXVI.), 


then the cheeſy part, od with butter, 1s ſeparated 
from the ſerum. 


FDCCCCXX. The ſerum of milk has a ſweet 
agreeable taſte, and poſſeſſes the odour of milk, 
when prepared without boiling. It is always turbid, 
and can only be clarified by the white of egg. By 
diſtillation on the water-bath, we obtain from it the 
ſame water which is afforded by new milk; and there 
remains a maſs, which, when freed from the cheeſy 
and other adhering parts, ſhoots into white rhomboi- 
dal cryſtals, termed ſugar of milk. | 


$ DCCCCX XI. This ſugar of milk has an inſipid 
ſweetiſh taſte, and is perfectly ſoluble in four parts 
of boiling water; it exhibits the ſame appearances as 
common ſugar, when diſtilled by a ſtronger heat. 
If one part of ſugar of milk be treated with nine 
parts of nitric acid, as in the preparation of the ſac- 
charine acid, ( DCCLX XI1.) a white powder is ſepa- 
rated during the operation, and the remaining liquor 
ſhoots into long cryſtals, which are a true acid of 
wy: 


$ DCCCCX XII. The powder above mentioned 
has an carthy taſte, and is difficultly folubic in water“. 


. According to Schecle, it requires FR parts of oy Ws 
$0 of cold water, to be diſſolved, . 


* 
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When diſtilled it becomes black, and is partly ſub- 
limed as an acid ſalt, ſimilar to the ſuccinic. acid, 
with a reſidual | coal. With alkalis it forms neu- 


tral cryſtallizable ſalts, and inſoluble ſalts with al- 
kaline earths. Its action upon metals is but flight. 


It is conſidered by modern Chemiſts as an acid of its 


own kind, termed the ſaccholaQtic acid. 


 FDCCCCXXIII. The ſugar of milk is, there- 
fore, a ſubſtance compoſed of the baſes of two acids, 
one of which, combined with oxygen, forms the ſac- 
cholaftic acid; but the other ſeems to be ſugar 
changed into acid of ſugar, in conſequence on its 
union with the acidifiable principle. | 


6 DCCCC XXIV. The ſerum of milk, when at reſt, 


ſpeedily undergoes the acid fermentation; therefore, by - | 


the addition of a ſmall portion of ſpirit of wine and 
ſubſequent fermentation, we may prepare a true vine- 
gar of milk. The acid obtained ſimply by the fermen- 
tation of ſerum of milk is conſidered by many modern 
Chemiſts as an acid of a peculiar kind, which they 
call the Lactic acid. Others, on the contrary, are of 
opinion, that it is not different from the acetous acid. 
I 0o obtain it in a pure ſtate, fermented whey is ſatu- 
rated with chalk, afterwards filtrated, and then affuſed 
with acid of ſugar till precipitation ceaſes. The lattic 
acid, thus ſet at liberty, is again filtrated and evapo- 
rated to the conſiſtence of honey, and finally mixed 
with three parts of alcohol, which diſſolves the lattic 
acid, and leaves the ſugar of milk. The alcohol be- 

ing ſeparated, pure laftic acid remains, which is un- 
cryſtallizable, 


* 


| 053 | 
"$DCCCCXXV. The cheeſy part, or curd, is a py 
_ whiteelaſtic ſubſtance, very liable to putrefaQtion. By 
|  diftiflationinthe dry way, it affords an inſipid phlegm, 
__ hydrogen gaz, carbonic: acid gaz, ammoniac, and a 
very fetid empyreumatic oil. The reſidue is a con- 
fiderable quantity of coal, which is not incinerated 
| but with great difficulty, and contains no pot aſhy but 
| phoſphate and carbonate of lime. Cheeſe is infolu- 
| ble in water, and in hot water it becomes hard; but 
it is diſſolved by acids and cauſtic alkalis. Hence it 
is obvious that it approaches neareſt to vegetable 
gluten. 
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| F FDCCCCXXVI. Curd, ſalted and compreſſed, 
| forms common cheeſe. If the former be obtained 
from ſkimmed milk, it contains but little butter, and 
the cheeſe is meagre and bad; but if prepared from 
new milk, containing all its cream, the cheeſe is 


good and rich. 


$FDCCCCXXVII. Butter freed from all its whey 
and cheeſy matter is ſoft, either white or yellowiſh, 
of a mild pleaſant taſte, and void of ſmell. It melts 
by a gentle heat, and becomes ſolid again when cooled. 
It affords by diſtillation a little inſipid water, an 
acid of a very pungent ſmell, viz. the ſebacic acid, 
and a fetid oil, the oil of butter. The reſidue con- 
fiſts of a {mall portion of animal carbon. 
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- $ DECCCXXVIII. At a temperature ſomewhat 
bigher, the ſebacic acid is ſpontaneouſly ſeparated 
from butter, which thus acquires an acrid ſmell and 
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taſte; it is then ſaid to be rancid. This fault i is pa ay 
corrected by waſhing the butter in alcohol, hich 


takes up the ſebacic acid. Butter, united with alka- 
lis, forms a true ſoap. From all theſe circumſtances 


it is evident that butter is very little different in its 


chemical properties from the fat oils of the Vegeta» 
ble 3 | 


$ DCCCCXXIX. Milk, therefore, conſiſts pro- 
perly of a fat oil and of a particular gluten, which 


are imperfectly diſſolved in water, by means of a ſac- 
_ charine * forming a kind of animal em 


$ DCCCCXXX. If milk, juſt taken Pts the 
cow, be put into a warm place, and the ſeparation 
of the butter and cheeſe from the whey be pre- 


vented by repeated agitation, the fermentation of | 


the whey will proceed much flower, and the period 
of the ſpirituous fermentation is much more determi- 
nate; ſo that by the diſtillation of ſuch milk, we 


may obtain true alcohol. Veſt, when added, pro- 
motes the fermentation of milk, in the ſame man- 
ner as that of vegetable juices. It is probable that 


the quantity of alcohol afforded by milk is "Om" 
the more ſugar of milk it contains. 


g DCCCCXXXI. Milk, from whatever animal 
it may be obtained, conſiſts of the principles above 
mentioned, but not always in the ſame proportion, 


The difference between cow 8 milk and that * other 


animals i is as en - 


0 
g DCCCCXX XII. The milk of every animal has 
a peculiar aromatic ſinell ; ſo that a ſkilful perſon may 
know whether it be the milk of the female of the hu- 
man ſpecies, of cows, goats, mares, or aſſes; beſides, 
all milk affords cream; but that of ſheep and goat's 
milk is much thicker : that of the milk of the human 


female, on the contrary, and of aſſes and mares, is 
thinner and leſs abundant. 


F DCCCCXXXIII. Butter is ſeparated with equal 
facility from goats milk as from cow's milk; it is ſolid, 
and cannot be remixed with the remaining milk. The 
butter obtained from the milk of ſheep is ſoft.— 
Finally, butter is inſeparable from the milk of aſſes, 
mares, or the human female, or at leaſt only in the 
Rate of cream, and is readily diſſolved in the remain- 
ing milk by the aid of heat, 


$ DCCCCXXXIV. The cheeſy part of goat's 
milk, like that of cow's milk, is ſolid and elaſtic ; that 
of aſs's and mare's milk is leſs folid; and that of 
ſheep's milk glutinous only. The cheeſy part of 
women's milk is never ſolid, but always fluid; and its 


ſeparation is attended with difficulty, ,and ſeldom 
ſpontaneous. 


$ DCCCCXXXV. The aroma is always con- 
tained in the whey, which has, on that account, both 
a pecuhar taſte and ſmell, according to the animal 
from which it is obtained. The milk of women, 
alles, and mares, contains much ſerum ; goat's and 


cow's milk leſs, and ſheep's milk the leaſt. 


* 


$17 | 
g DCCCCXXXVI. The ſugar of milk is always + 
the ſame ſubſtance from whatever animal it is ob- 

tained ; but all milk does not contain the ſame quan · 
tity of it. Next to mare's and aſs's milk, that of the 
human female contains it in the greateſt abundance. 


$ DCCCCXXXVII. If other neutral ſalts be pre- 
ſent in milk, they are merely adventitious, and de. 
pend, in a great meaſure, upon the food of the 
animal. Thus cow's milk contains ſometimes the 
muriates of pot-aſh and lime. | 


$DCCCCXXXVIII. From what has been ſaid of 
the different properties and proportions of the con- 
ſtituent parts of milk of various animals, we are en- 
abled, in ſome meaſure, to account for many of the 
properties of milk. Thus, why does the milk of the 
human female keep longeſt without becoming acid? 
Becauſe the butter and cheely part are not fo rea- 
dily ſeparated, and, by combining with. the ſerum, 
the latter is prevented from fermenting. Why does 
mare's milk produce more vinous ſpirit than cow's 


milk during fermentation? Becauſe it contains more 
ſugar of milk, &c, | 


$ DCCCCXXXIX. Theſe ſeveral properties of 
milk differ alſo in degree, according to the diet which 
the animal uſes. And this circumſtance is of conſi- 
derable importance, eſpecially with reſpe& to the 
milk of women; for what we have hitherto 
mentioned of this milk is ſtriftly true then only, 
when the woman who produces it uſes a mere ani- 
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mal diet, or, at leaſt, a common diet of animal and 
vegetable ſubſtances: for the milk of a woman, who 
lives on vegetable diet only, approaches very nearly 
to cow's milk, affords leſs cream, becomes ſour in a 
ſhorter time, and is ſooner and more perſcaly coa- 
_ by acids and other _ 


CXVIII. OF BLOOD. 
8 DCCCCXL. Blood varies not only in different 


animals, but even in the ſame animal, according to 
the different parts of the body. Thus we know that 


the blood of ſome animals is of the common tempera- 
ture of the atmoſphere, whilſt that of others is conſi- 


derably hotter ; that the colour of arterial blood, on 


account of its abſorption of oxygen, is deeper than 


that of the veins, and ſo on. But all theſe diſtinc- 
tions are not yet ſufficiently aſcertained; therefore 


the analyſis of blood, recently taken from the vein 


of an adult and ly perſon, may ſuffice for the 
preſent. 


FDCCCCXLI. This blood is of a deep red 


colour, thick, and ſomewhat ſaline. On cooling, 


when at reſt, it becomes at firſt a perfect coagulum, 


but . ſoon after it begins to ſeparate into two parts. 
One of theſe, which is red and ſolid, is termed the 


coagulum, or clot; the other, a yellow liquid, is 


called ſerum, or lymph. 


| FDCCCCXLII. Blood readily putrefies in a mo- 
derate temperature. By a gentle heat it dries into a 


| black maſs, termed-the' extract of blood. When 
diſtilled without addition, it affords an infipid phlegm, 


PT OPS gens Eos Go nn 


Vhich quickly putrefies, an empyreumatic oil, and a 


neutral ammoniacal ſalt, conſiſting of an empyreu- 
matic acid, which has not yet been ſufficiently exa- 


mined, ſuperſaturated with ammoniac. During this 
operation, . the blood becomes very intumeſcent, - 


evolves much hydrogen and carbonic acid gaz, and 
leaves a very ſpongy coal, which is difficultly re- 


duced to aſhes, conſiſting oF 4 common ſalt, ſoda, and 


hs of lime. 


$ DCCCCXLIII. The ſerum is a 9 yellow 
liquor, of an adheſive cònſiſtence, and ſomewhat 
ſaline to the taſte. It is almoſt entirely coagulated 


by heat before it boils. When diltilled on the water - 
bath, it affords an inſipid phlegm, and the coagulum 
remains. When urged by a ſtronger fire, it greatly 
intumeſces, and produces carbonic acid gaz, liquid + 


volatile alkali, much mild ammoniac, and a thick 


empyreumatic oil; a large reſidual coal is obtained, 
which is with difficulty reduced to aſhes, containing 


common falt, carbonate of *. and phoſphate of 
lime. 


g DCCCCXLIV. The ſerum combines in any pro- 
portion with cold water, and without change; but 
when thrown into hot water, it inſtantly coagulates. 
Though a part of it combine with the water and 


form a milky liquor, yet it may be again ſepa- 


rated by protraQted ebullition, or the addition of 


alcohol. Mineral-acids alſo render ſerum concrete, 


and, if the coagulated part be then ſeparated by 
filtration, we obtain, from the remaining eva- 
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porated liquid, the neutral ſalt which ariſes from the 
union of the acid and ſoda, although but in ſmall 
quantity. Serum is, in like manner, coagulated 
by concentrated vegetable acids, but alkaline falts 
only tend to dilute it. 1 . 


$ DCCCCXLV. Coagulated ſerum is inſoluble _ 
in water. By a moderate heat it dries into a corneous 
maſs, - It is: ſoluble as well in concentrated mineral 
acids as cauſtic alkalis. The former ſolutions are 
decompoſed by water, and the latter by acids. This 
ſubſtance, upon the whole, is very ſimilar to the 
cheeſy part of milk. When coagulated ſerum is 
treated with diluted nitric acid, at a higher tempera- 
ture, nitrous and azotic gaz will be obtained, and 
acid of ſugar, befides a ſmall portion of malic acid, 
is generated in the reſiduum. 


_$ DCCCCXLVI. It appears from the preceding 
experiment, that ſerum of blood conſiſts of water, 
coagulable lymph, a ſmall portion of gluten, culi- 
nary ſalt, carbonate of ſoda, and phoſphate of lime. 
The animal gluten is the acidifiable baſis, which 
may be changed. into malic and oxalic acids; but 
the coagulable lymph is the body which, by dry diſ- 
ullation, affords oil, and is chiefly diſtinguiſhed, on 
account of its property, of becoming ſolid by heat. 


$ DCCCCXLVII. The clot, or coagulum, of 
blood gradually dries by a gentle heat, and be- 
comes brittle ; but it putrefies very ſpeedily if the 
atmoſphere be warm. When waſhed in cold water 
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it ſeparates into two parts, one of which diſſolves in 


the water and communicates to it the red colour, 
and the other part is a white fibrous ib, 
termed the fibrous part of the coagulum. 


$ DCCCCXLVILL The water, thus tinged by 


the coagulum, contains, in reality, all the colouring 


matter of blood. When chemically examined, it 
proves to be the ſame as the ſerum, except that it 
contains a great deal of iron. This may be ſeparated 
by incineration, when, by waſhing the aſhes, it re- 
mains in the form of a brown calx. This circum- 
ſtance has induced ſome phyſiologiſts to aſcribe the 
red colour of blood to the iron. | 


$ DCCCCXLIX. The fibrous part of blood is | 


perfectly taſteleſs, and inſoluble 'in water or alcohol. 
When boiled in water, or otherwiſe .expoſed to a 


moderate heat, it becomes hard, and if this be ſud- 
denly done, it ſhrinks. up like parchment. .The 


cauſtic fixed alkalis diſſolve it only by the aid of 
ebullition, and cauſtic ammoniac has no effett upon 
it whatever. Acids diſſolve it with diſengagement of 
. nitrous and azotic gaz; the nitric acid alſo gene- 
rates malic and oxalic acids. The alkalis precipi- 
tate it from theſe ſolutions in a changed ſtate. It 
putrefies very readily in a moiſt atmoſphere. It 
affords, by dry diſtillation, much erated ammoniac, 


a very fetid empyreumatic oil, and a coal which 


is eaſily reduced to aſhes, and contains neither ſoda 
nor neutral ſalts, but pure lime and phoſphate of lime 
only. e e 
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Ss DCCCCL. The fibrous ſubſtance is partly ſe- 
parated in the blood of horſes and in the human 
blood in inflammatory diſeaſes, covering the clot in 


the form of a yellowiſh tough cuticle, commonly 
called the buify coat of the blood. 


8 DCCCCLI. If blood, ſuch as Tm comes from a 
vein, be put into a veſſel void of air, or filled 
with an unreſpirable gaz, it alſo coagulates, but not 
ſo ſpeedily, nor to that extent, as in atmoſpheric air, 
and the colour of the coagulum is rather black than 
red. On the contrary, if recent blood be put into 
a veſſel containing oxygen gaz, the coagulation pro- 
ceeds rapidly, and the colour of the coagulum is as 

red as it would be in atmoſpheric air. 


$DCCCCLII. If the red coagulum of blood, 
formed in the open air, be put into a veſſel con- 
taining inflammable gaz, a gradual diminution of the 
gaz is obſerved, and the coagulum is deprived of 
its red colour, becomes purple, and ultimately black. 
But, on expoſing this black coagulum, or ſuch as is 
formed in a vacuum, or a veſſel filled with unreſpi- 
rable air, to the atmoſphere, or, which is preferable, 
to pure oxygen gaz, the vermilion colour of the clot 
returns, the quantity of oxygen gaz diminiſhes, and 
a {mall portion of carbonic acid gaz is formed. 


$ DCCCCLIIL If blood, recently taken from a 
vein, which we know to beeither purple or black, be 
impregnated with oxygen gaz, it will obtain a ver- 
milion colour, which, however, gradually diſappears 


628 2 
and becomes again purple, and laſtly black: It is 


liable to the latter change, though it continue in 


contact with oxygen gaz; nor can any new impreg- 
nation with it render it again red. On the contrary, 
if arterial blood, which is of a light colour, come 

into contact with an unreſpirable ga, its colour is 
an changed to purple. 


_$ DCCCCLIV. If oxygenated muriatic acid be 


would into venal blood, recently obtained, the 
blood inſtantly afſumes a black colour: Common 
muriatic acid, of the ſame ſtrength as the oxygenated, 
produces no change of colour; if it be concentrated, 


it cauſes it to coagulate very ſpeedily without ting 


ing it black. 


$ DCCCCLYV. Theſe important experiments have 
induced modern Phyſiologiſts and Chemiſts to draw 
the following concluſions: 


1. The black venal blood (4 DCCCCLIII. ö com- 


bines with the hydrogen gaz, diſſolves it, and derives 
from it its red colour. 

2. The oxygen gaz, now in a ſtate of combination 
with the red blood, is gradually decompoſed, the 
oxygen combining more intimately with the carbon 
and hydrogen of the blood individually, forms water 
and carbonic acid, whence the blood becomes again 
black, (I DCCCCLIII.) The latter change ſuc- 
ceeds more rapidly in unreſpirable air than if the 


blood were expoſed for ſome time to oxygen gaz. | 


The cauſe of its combining with this gaz is, wks 
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having loſt its ſuperabundant hydrogen and carbon, 
it appears no longer to have an affinity with oxygen 


$ DCCCCLVI. It is further concluded, that the 
phenomena which occur in the reſpiration of animals 
are perfectly analogous to thoſe obſerved in the pre- 
ceding experiments. The oxygen gaz inſpired com- 
bines with the venal blood returned to the lungs, 
partly wich the whole, and partly with its hydrogen 
and carbon individually, forming water and car- 
bonic acid, which are expired. And the combina- 
tion of the oxygen gaz with the remainder of the 
black venal blood produces the red arterial blood, in 
which, during the circulation, the union of the vital 
air with the carbon and hydrogen is gradually ex- 
tended, and, at length, having attracted a new por- 
tion of hydrogen and carbon, and become black, it 
returns to the lungs through the veins. 


$ DCCCCLVII. Hence the caloric of the oxygen 
gaz is not entirely diſengaged in the lungs, but only 
in part, and even this does not remain in the ftate of 
ſenſible heat, as it immediately tends to change the 
carbonic acid and water into the gazeous ſtate. The 
greater part of the caloric contained in the oxygen gaz 
is, therefore, liberated and diſengaged as ſenfible heat 
during the circulation of the blood, in conſequence 
of the gradual combination of the oxygen with the 
ſuperabundant carbon and hydrogen. It is this ſen- 
ſible heat which, by its uniform and uninterrupted 
diffuſion through the whole body, contributes moſt 
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to produce in it that temperature Which is termed 
animal heat. 


This theory enables us to account for the greater 


ſpecific heat in arterial blood than in venal blood, 


beſides various other phyſiological and PR 
. phenomena. - 


$ DCCCCLVIIL. According to ſome Chemiſts, 


| when the dark venal blood, impregnated with hy- 
drogen and carbon, is returned to the lungs, it de- 


compoſes the oxygen gaz, and, in conſequence, 


throws off its {uperabundant carbon and hydrogen 
in the form of water and carbonic acid gaz, which are 
expired. The caloric, thus liberated, is not en- 
tirely diffuſed in the ſtate of ſenſible heat, becauſe it 
inſtantly combines with the red arterial blood, which, 
on account of its greater capacity for heat, requires 
much more to preſerve the ſame temperature. The 
blood, thus enriched with a greater quantity of ſpecific 


heat, now diffuſes itſelf through the whole body, 


but, acquiring in its circulation a new portion of 


carbon and hydrogen, its capacity for heat is gra- 
dually diminiſhed, and, conſequently, it parts with 


a proportionate N of caloric, till it retum to 
the lungs. 


CXIX. OF THE PRUSSIC ACID. 


| $ DCCCCLIX. If the extract of blood and a 

fixed alkali be gradually heated till the mixture 
becomes red hot, and then ſeparated, by. waſhing, 
from the coal, we find that the alkali bas obtained 
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all che properties of a neutral falt ; for a peculiar 
acid, termed the pruſſic acid, is formed during the 


combuſtion of the blood, which combines with the 

alkali, and produces the neutral ſalt above mentioned, 
*which is alſo called phlaqgiſticated alkali ; this ſub- 
ſtance may be prepared, in the ſame manner, from 
bones, hair, and various other animal parts. 


 $ DCCCCLX. This neutral ſalt has a yellow 
colour, and a peculiar ſmell. It does not efferveſce 
with acids, nor does it change the colour of violets; 
It is incapable alſo of decompoling earthy neutral 
ſalts. But all metals diſſolved in acids are precipitated 
by it; the alkali combines with the acid of the me- 
tallic falt, and the calx itſelf with the pruſſic acid, 
which communicates to it a peculiar colour; thus 
the precipitate of iron appears dark blue, that of 
copper brown red, of lead white, and of gold yellow. 


-$ DCCCCLAL. If phlogiſticated alkali be flowly 
evaporated, it affords cubic and tetraëdral columnar 
cryſtals of a yellow colour, which, according to the 
alkali made uſe of, are termed pruſſiate of pot-aſh 


or ſoda. 


$ DCCCCLXII. The iron precipitated from a 
ſulphuric acid ſolution by phlogiſticated alkali is 
termed pruſſian blue, or, chemically, pruſſiate of iron; 
from which the pruſſic acid may be ſeparated by 
digeſtion with cauſtic alkalis; pruthate of alkali in 
that caſe is obtained, and the iron remains in the 
ſtate of a brown oxide, | | 
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d $DCCCCLXI1L But, to have the pruſfiate of ale 


kali perfectly pure, it is ſaturated with diſtilled vinegar 
evaporated to the conſiſtence of honey, and combined 
with three parts of alcohol. This body diſſolves the 


acetite of pot-aſh, in conſequence of which pruſſiate 
of pot-aſh falls to the bottom in the form of {mall 


ſcales. 


$ DCCCCLXIV. To "> bib the pruſſic acid in 
a pure ſtate, ſulphuric acid is added to phlogiſticated 
alkali or cryſtallized pruſſiate of alkali, till it ſuper- 
abounds. The mixture being then diſtilled by a 
gentle fire from a retort with Woulfe's apparatus, 
the pruſſic acid is diſengaged in the form of gaz, and 
abſorbed by the. water of the receiver. It is like- 
wiſe obtained by the diſtillation of blood with nitric | 
acid. 


$ DCCCCLXV. The pruſſic acid has an acrid 
taſte, and a ſuffocating ſmell, ſimilar to that of bit- 
ter almonds ; but, except its capacity of combining 
with alkalis and metals, it ſhews no acid property. 


8 DCCCCLXVI. The pruſſic acid readily com- 
bines with arfimoniac, and, by digeſting pruſſiate 


of iron in ammoniac, we obtain pruſſiate of ammo- 
niac. Moſt of the properties of this ſalt are ſimilar 


to thoſe of common pruſſiate of alkali; if it be 
diſtilled by a moderate heat, the whole. comes over 
unaltered. Pruſſiate of lime, in like manner, is pre- 
pared by the digeſtion of lime-water with pruſſiate of 
jron, This neutral ſalt is decompounded by the 
cauſtie Alkalis, which combine with the pruſſic acid. 
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$ DCCCCLXVII. The pruſfic acid occurs not 
ab in the animal kingdom, but alſo in the mineral 


kingdom, combined with iron; and we obtain it from 


vegetable ſoot, when treated with alkalis. 


$ DCCCCLXVIIIL The baſis of the pruſſic acid 


is obviouſly compound, but its conſtituent parts are 


as yet obſcure, and the opinions of Chemiſts, on 
this ſubjeR, differ; ſome are of opinion that its baſis 


is compoſed of hydrogen, nitrogen, and carbon; 


others, on the contrary, conſider phoſphorus as One 
of i its principles. 


5 % OF BILE. 
$ DCCCCLAIX. Bile, or gall, is a tenacious 


Lnnbar. more or leſs of a yellowiſh green colour, 
a bitter taſte, and nauſeous ſmell, ſeparated from 
the blood in the large viſcus called the liver. In 


ſome animals this fluid, even freſh, poſſeſſes an agree- 


able odour, fimilar to that of muſk; but, in others, 
it only obtains this property by evaporation or age. 


F DCCCCLXX. Bile ſuffers no alteration by re- 
poſe, but it putrefies when it becomes old, or is expoſed 
to heat. If it be diſtilled on the water-bath, we obtain 
an infipid phlegm, which has frequently the odour of 
amber, and is very liable to putrefaction. The reſi- 


duum is a dry brittle greeniſh maſs, termed extract of 
bile, which affords by dry diſtillation a volatile alka- 


line liquid, dry mild ammoniac, and a fetid empyreu- 
matic oil. During this proceſs the maſs ſwells con- 


fiderably, and there remains a large ſhining coal, 
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which is eaſily reduced to aſhes, We conlits of fda, 
phoſphate of ne, and iron. 


DecccCLX XI. Bile, as well as the extract of 
it, is inſoluble in water. It is decompoſed by mine- 
ral acids and vinegar, which diſengage a coagulated 
maſs, ſimilar to the coagulated ferum of blood, or 
the cheeſy part of milk. This precipitate is foluble 
in an exceſs of acid, and forms with the muriatic acid 
a red ſolution. On evaporating the remaining liquid, 
we obtain a neutral ſalt, compoled of the acid em- 
ployed and ſoda. 


g DecccLXXII. Bile is decompoſed by al- 
cohol, in che ſame manner as by acids; but, if after 
the coagulum is ſeparated, the remaining titictare of 
bile be evaporated by a moderate heat, a reſinous 
balſamic ſubſtance is obtained, which, with the excep- 
tion of a ſmall quantity of gluten, is completely folu- 
ble again in alcohol; and which, diffolved in alkalis, 
forms green ſolutions. When diltilled by itſelf, the 
products are a yellowiſh bitter phlegm; a thick empy- 
reumatic oil, ſimilar to balfam ; and an inconſiderable 
portion of ammoniac. The reſiduum is a black maſs 
which reſembles reſin. FE 


$DCCCCLXXIII. Bile cannot be mixed titer 
with etherial or fat oils, or butter, nor does it ren- 
der thoſe bodies ſoluble in water. It ought not, there- 
fore, to be conſidered as ſoap, and if we employ it 
with ſucceſs for removing ſpots out of cloth, the 
reaſon is, that the bile has a greater affinity with the 
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cloth than the fat oils, which, een are diſen- 
gaged, and iſſue in drops. 


9 DCCCCLXXIV. Fr rom the preceding experi- 


ments it is obvious, that bile conſiſts of a coagula- 


ble lymph, reſinous matter, animal gluten, ſoda, and 


particles of iron. The proportion of the latter, how- 
ever, is but ſmall; nor is it decided whether soda 
exiſts in bile in a free state. 


' $ DCCCCLXXV. If from ſome cauſe or other 
the. bile remain too long in the gall-bladder, it de- 


poſits ſmall ſolid maſſes of a brown colour, and for the 


moſt part of a radiated texture, termed biliary calculi. 
In ſome animals, they are almoſt always to be found 
at certain periods of the ſeaſon. They are of two 
kinds; ſome are ſoluble in ſpirit of wine, oil and ſoap, 


and the ſolution by the former affords an acidulous ſalt 


in the form of thin laminz. Others, on the contrary, 
conſiſt, it is ſaid, of this ſalt only. According to the 


opinion of moſt Chemiſts, biliary calculi are nothing 


but bile concreted by abſorbing oxygen, which opi- 
nion is apparently confirmed by the circumſtance, 
that bile may be changed into a ſimilar subſtance by 
the oxygenated muriatic acid. 


1 


- 


-- © CXXI. OF THE GASTRIC JUICE, 


| {DCCECLXXVI The gaſtric juice is a hu- 


mour ſecreted in the ſtomachs of animals for 
the purpoſe of digeſting the nutriment. It dif- 
fers in every ſpecics of animal according to the 
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nature of their food and the ſtrufture of their ſto- 
machs; thus in gallinaceous birds it changes the 
aliment merely into a pultaceous maſs, after having 
been properly prepared by the muſculous ſtomach 
of the bird; in rooks and crows, on the contrary, - 
it acts already by itſelf.” It requires a ſimilar prepa- 
ration in ruminating animals; but, in amphibious _ 
animals and birds of prey, it does not ſtand in need 
of it. In amphibious animals and fiſhes it digeſts 
the nutriment at the common temperature of the at- 
moſphere; but, in lactiferous animals and birds, it 
requires a higher temperature. Its action in the 
former is ſlower, in the latter quicker. Its agency 
in ſome animals is confined to vegetable matter alone, 
in others it acts excluſively upon animal ſubſtances; 
and in ſome it produces an effett upon both. Finally, 
the gaſtric juice of ſome animals is capable of di- 
geſting the hardeſt bones, without any mechanical 
co-operation, tendons, or ligaments, which action is 
continued even aſter the death of the animal. 


$ DCCCCLXXVII. The gaſtric juice is inodo- 
rous and of a faline taſte. It is not liable to ſpon- 
taneous fermentation or putrefattion, and it even pre- 
vents other bodies from undergoing theſe changes 
when mixed with it. It tinges the infuſion of violets 
red. It combines with water in any proportion. 
Neither acids nor alkalis cauſe it to coagulate. With 
ſpirit of wine it affords a gelatinous precipitate. It 
coagulates milk, but produces no effect whatever 
upon blood. But the gaſtric juice of adult ruminating 
animals differs from theſe properties in as much as it 
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readily putrefies, changes the juice of violets green, 
and is incapable of coagulating milk. 


g DcecccLXXVIII. It appears alſo that he 


gaſtric juice of different animals does not exhibit the 
fame phenomena when diſtilled in the dry way. In 
| general, however, it comes over for the moſt part as 
an inſipid phlegm, which is neither acid nor alkaline, 


and affords but a very ſmall portion of empyreumatic 


oil. The reſiduum is a ſaline maſs, frequently com- 
poſed of common falt, fal ammoniac, and a ſmall 
quantity of coal. We rarely obtain the volatile alkali. 


SF DCCCCLXXIX. It is evident, from the pre. 


ceding experiments, that the chemical decompoſition | 


of the gaſtric juice does not enable us to account for 
all the fingular phenomena produced by its influence 
upon digeſtion. It appears to be principally com- 
poſed of water, animal gluten, and falts. 


CxxII. OF TEARS. 


-$FDCCCCLXXX. The fluid ſecreted by the la- 
crymal glands, and which, when contained in abun- 
dance, flows through the noſtrils, and over the lower 

eyelids, upon the cheeks, viz. tears, is, in a ſtate of 

- purity, limpid and inodorous, but very ſaline, and 

changes the juice of violets green. 


- $ DCCCCLXXXI. If tears be expoſed to atmoſ- 
pheric air, or a gentle heat, they dry into a yellow 


ſubſtance, in which we frequently diſtinguiſh cubic 
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cryſtals. This dried ſubſtance, when diſtilled by a 
ſtronger heat, affords a ſmall quantity of water and 
empyreumatic oil, beſides a coal, of which the 
aſhes contain common ſalt, a ſmall portion of ſoda, 
and phoſphates of lime and of ſoda, 


$DCCCCLXXXIL Recent tears are perfectly ſo- 
luble in water, but their ſolution is ineffettual if they 
be kept for ſome time in the open air, or be dried. 
Freſh tears are diluted by alkalis, which even dif- 
ſolve thoſe that are dry. Alcohol cauſes them to 
coagulate, and ſeparates their mucilage. By the eva- 


poration of the remaining alcohol we obtain common 
or . ſalt and ſoda. 


d DCCCCLXXX111. The action of the ſulphuric 
and muriatic acids upon recent tears is very flight, 
but dry tears are diſſolved in them with efferveſcence. 
In the former caſe muriatic acid and carbonic acid 
gaz are developed, and ſulphate of ſoda remains be- 
hind. But, in the later caſe, only carbonic acid gaz 
is ſeparated, and the reſidue is completely ſaturated 
ſoda. That change which tears undergo but flowly 
in atmoſpheric air is inſtantly produced upon them 
by the oxygenated muriatic acid. 


d DCCCCLXXXIV. It is obvious from theſe 
experiments, that tears are chiefly compoſed of water, 
a peculiar kind of mucilage, common falt, phoſphate 
of lime, phoſphate of ſoda, and ſoda in a free and 
apparently cauſtic ſtate; becauſe recent tears have 
no effe& upon lime-water, whereas dried ones render 
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it turbid. The change which tears undergo during 
their exſiccation depends, probably, upon a true 
_ abſorption of oxygen and carbonic acid, 


CXX11I. OF MUCUS. 


- $ DCCCCLXXXV. By this name we diſtinguiſh 
that humour which, eſpecially in catarrhs, flows abun- 


dantly through the membrane of ſchneider into the 


noſtrils. At firſt it is clear, tranſparent, inodorous, 
and of an acrid ſaline taſte. In this ſtate its chemical 
properties are analogous to thoſe of tears ; but, if it 
remain ſome time in the noſe, it becomes opaque, 


yellow, tenacious, inſoluble in water, and ultimately 


a dry yellowiſh green ſubſtance. 


| 24h DCCCCLXXXVI. We have reaſon to believe 
that this change is chiefly produced by the oxygen, 
which the mucus abſorbs from the great quantity of 


air inſpired through the noſe. The carbonic acid of 


the air expired alſo ſaturates the free ſoda; and it is 
probable that this change, which is inſtantly produced 


by the inſpiration of the oxygenated muriatic acid, 


is greatly promoted by the increaſed PIER of 
the fever in violent. catarrhs. 


- 


CXxXIVv. OF SALIVA. 
\DCCCCLXAXXVIL The faliva is ſeparated 


from the blood of animals in the ſalivary glands, and 
carried by different duQts to the mouth, where, 


by mixing with the nutriment during maſtication, it 
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either renders it fit for digeſtion, or diſſolves it to ex- 
cite its irritable power upon the tongue. Saliva, in 
a pure and healthful ſtate, is a ſpumy, colourleſs, in- 


ſipid, inodorous humour, which ſpeedily r 
expoſure to a warm atmoſphere. 


$ DCCCCLXX XVIII. When recent it does not 
change the colour of ſyrup of violets, nor does it 
in other reſpects indicate the leaſt property of a free 
acid or alkali. It is pretty well diſſolved in water. 
Alcohol cauſes it to coagulate. It does not enter into 
combination with fat oils. 8 


5 DCCCCLXXXIX. It coagulates when com- 
bined with a ſmall proportion of acids, but a greater 
quantity of acid diſſolves it. It is alſo diſſolved by 
mild alkalis, but cauſtic alkalis and quicklime ſepa⸗ 
rate a ſmall portion of ammoniac from it. 


$ DCCCCXC. Saliva affords, by diſtillation on 
the water-bath, an inſipid and inodorous phlegm, which 
amounts to more than four-fiſths- of the ſaliva, and is 
very liable to putrefaction. The reſiduum is a white 
ſhining brittle maſs, from which, by a ſtrong fire, 
we obtain the uſual produtts of animal bodies. 


$ DCCCCXCI. Although the experiments hitherto 
made on ſaliva do not furniſh us with an accurate 
knowledge of its conſtituent parts, yet, from what 
we know, it is probable that in this reſpett it agrees 
for the moſt with mucus, and that it chiefly differs 


from this body in containing a * quantity of 
Vater. 


Pl, 
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CXXV. OF pus. 


 FDCCCCXCIIL. Pus is a yellowiſh white hu- 
mour, thick, unctuous, and opaque, generated in 
every part of the animal body by a peculiar preter- 
natural change. It cannot, therefore, be conſidered 
as a conſtituent part of a healthful animal body, but it 
is ſo very ſimilar to mucus, in appearance, that not 
unfrequently we find it difficult to diſtinguiſh one 
from the other. 


$ DCCCCXCIII. Pus, when freſh, and of a good 
quality, is inodorous and mild to the taſte. It pro- 

duces no change upon the juice of violets, nor does 
it, in other reſpetts, indicate the preſence of a free 
acid or alkali, On expoſure to a moderate tempera- 
ture, it ſpeedily undergoes the acid fermentation, 
and reddens the tincture of violets and of the ſun- 
flower. Finally, this acid pus putrefies, eſpecially 
in the open air; ammoniac is then developed, and a 
Fetid liquor remains. Pus frequently undergoes theſe 
two changes in the animal body. 


$ DCCCCXCIV. pus is inſoluble in water, and, 
when rubbed or agitated with it, it forms ſimply a 
milky fluid, from which the pus is diſengaged by reſt. 
[Though alcohol cauſes it to coagulate, by depriving 
At of its water, yet it is by no means diſſolved, nor 
have fat oils any greater effect upon it; but it may 
be combined in any proportion with animal Jelly, 
mucus, and ſerum of blood. 


_ | 
© $DCCCCXCV. Diluted mineral acids aQ but 
flightly upon it, but concentrated acids diffolve it. 
Theſe ſolutions are decompoſed on the addition of 
water, when the pus, ſcarcely changed, is precipi- 
tated, According to Bergmann it is inſoluble in 
mild alkalis. With the cauſtic alkalis it forms a te- 


nacious gelatinous liquid, from which the Pus may 
be diſengaged by acids, | = 


 $ DCCCCXCVI. It affords, by diſtillation on a 
water-bath, an infipid inodorous phlegm, and a 
browniſh inſpiſſated matter remains. When treated 
by a ſtronger heat, we obtain the common n produce 
of animal ſubſtances. 


4 DCCCCXCVII. The proximate principles af pus 
cannot be determined from the experiments juſt re- 
lated, and remain, therefore, as yet unknown. It is 
obvious, likewiſe, how difficult it is to diſcriminate 
juſtly between mucus and pus. The latter, however, 
has this diſtinguiſhing property, that it undergoes the 
acid fermentation, while the former becomes ran 


$ DCCCCXCVIIL To confirm and ab | 
' the diſtinftion between pus and mucus, which was 
firſt noticed by Salmuth, Mr. Graſmeyer has lately 
propoſed the following experiment. The ſubſtance 
to be examined is mixed by trituration with an equal 

part of tepid water, a ſaturated ſolution of perfectly 
erated pot-aſh, equal in weight to the ſubſtance, is then 
added, and the mixture is gently agitated ahd put 
aſide: Nowz if the mixture under examination be 

| "2 | 


338 Dip 

pus, or mixed wich it, it will diſengage at leaſt, in the 
courle of a few hours, a tranſparent tenacious jelly; 
on the contrary, if the mixture contain no pus, it 
will remain unchanged. 


CXXVI. OF SEMEN. 


6 DCCCCXCIX. The ſemen of a man in health, 
at the moment it iſſues from the body, appears under 
a two-fold form; one part is a milky liquid, the other 
a thick tenacious mucilaginous ſubſtance. It has a 
peculiar ſmell, and its taſte is acrid and irritating. 
When perfeRly freſh, it changes the juice of violets 
green, and decompoſes carthy and metallic ſalts. | 


$ M. As ſoon as the ſemen, after its diſcharge, has 

acquired the temperature of the atmoſphere, it be- 
comes more Opaque, and obtains a greater degree of 
conſiſtence; but, in the courſe of a few hours, its 
fluidity returns, and it becomes even clearer and 
more fluid than before.” As its weight is not increaſed, 
this change is neither owing to the attraction of bu- 
midity, nor the abſorption of oxygen. 


FMI. A few days after it has undergone this 
change, it depoſits partly tranſparent rhomboidal and 
partly opaque foliated cryſtals, which are both phoſ- 
phate of lime. The ſemen, at the ſame time, be- 


comes thick, and at length Arier into a corneous + 
| * 


MII, 1 when freſh, i is perſebtly inſoluble 


in water; but, after it has * the . 5 
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above mentioned, it combines with it with facility. 
This ſolution is promoted by alkalis, but alcohol and 


the oxygenated muriatic acid again . the ſemen x” 
in the form of white flocculi. 


$ MIII. By the diſtillation of ſemen we obtain a 
{mall portion of empyreumatic oil, ammoniac, and a 
reſidual coal, of which the aſhes contain ſoda and 
phoſphate of lime. Semen is ſoluble in all acids, ex- 
cept the oxygenated muriatic acid, which coagulates 
it in white flocculi. 


MIV. The conſtituent parts of ſemen, as appears 
from the preceding experiments, are water, animal 
mucilage, ſoda, and phoſphate of lime, and in the 
following proportion: 100 parts of ſemen contain 
go parts water, . 6 parts mucilage, 1 part phoſ- 
phate of lime, and 3 parts of pure lime. But 
this knowledge of the conſtituent parts of ſemen does 
not enable us by far to account for every one of thoſe 
remarkable phenomena which we obſerve in it. 


CXXVII. OF FAT. 


{ MV. Fat, as to its conſiſtence and colour, dif- 
fers not only in various ſpecies of animals, but even 
in the ſame animal, according to the part of the body 
from which it is obtained. Thus, in general, the 
fat of amphibious animals and fiſhes is nearly fluid; 
and in fructivorous animals it is more ſolid than in 
thoſe which live upon fleſh. | The fat under the ſkin 
and near the kidneys is alſo more fold than that 
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of the bowels. In adult animals it is more ſolid than 
in young ones, &c. It has different names according 
to its external appearance, and the part and ſpecies 
of the animal from which it is taken; thus we have 
hard, marrow, whale-oil, ſpermaceti, &c. 


g MVI. The chemical properties of animal fat, 
purified from all heterogeneous matter, are perfeaQly 
analogous to thoſe of expreſſed vegetable oils. It is 
inodorous and of a mild taſte. It melts by a gentle 
heat, and is inſpiſſated when cooled. It becomes 
rancid by age, and forms ſoaps with cauſtic alkalis. 


_ $ MVIL. If fat be diſtilled from a retort, it becomes 
highly intumeſcent, and we obtain an acidulous 
phlegm, an empyreumatic oil, and a very conſidera- 
ble quantity of hydrogen and carbonic acid gaz; the 
reſiduum is a ſhining coal, not eaſily incinerated, the 
aſhes of which contain pure lime and phoſphate of 
lime. The oil obtained in this manner is of greater 
conliſtence, and, like vegetable empyreumatic oils, is 
rendered more fluid, more colourleſs, and fimilar to 
volatile oils by repeated diſtillation. When perfectly 
limpid, it is termed Dippel's animal oil. 


-$ MVIII. This oil is obtained more readily by 
diſtilling the brown oil over a gentle fire, or mixed 
with water; but, in introducing the oil into the re; 
tort, the operator ſhould be careful that no part of 
n adheres tothe neck. This oil cannot, however, be 
long preſerved, for, unleſs the veſſel be very well 
cloſed, it loſes its whitenels in a ſhoxt time, 
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$ MIX. The acid obtained during the firſt diſtilla- 
tion of the oil, and alſo during its rectifieation, differs 
eſſentially from all the reſt; whence it is termed the 
ſebacic acid. In order to obtain it in a purer and 
more concentrated ſtate, we ſaturate it with pot-aſh, 
and calcine the ſalt, thus produced, till all adhering fat 
is conſumed. We then add half its weight of ſulphu- 


ric acid, and re-diſtil the mixture over a gentle fire, 


by which means the ſulphuric acid combines with the 


pot-aſh, and pure ſebacic acid flows into the re- 
celver. 


9 Mx. The ſebacic acid may alſo be ſeparated 
from fat directly, which proves that it exiſts in it 
ready formed. For this purpoſe melt fat or tallow by 
a gentle heat, tir it, and add a third of its weight of 
quicklime, which thus combines with the ſebacic 
acid. The maſs 1s then boiled in a conſiderable quan- 
tity of water to diſſolve the neutral ſalt formed by the 
ſebacic acid and the quicklime, which being done, the 
remaining fat and the quicklime not diſſolved are 
ſeparated by filtration. Finally, after the lixivium is 
evaporated to dryneſs, the ſalt obtained is ſlightly cal- 
cined and diſtilled ( MIX.) with ſulphuric acid. 


$ MXI. Pure ſebacic acid, combined with alkalis 
and alkaline earths, forms neutral ſalts not unlike 
thoſe of the acetic acid. It diſſolves pure gold, 
and beſt when in the ſtate of oxide, forming a 
cryſtallizable metallic ſalt with it. Its effett upon 
ſilver and mercury is the ſame. It precipitates lead 
from the nitric and acetic acids, and tin from aqua 
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regia. When treated MAY Saba it * true lo- 
bacic ether. 


$ MXII. From what precedes, it is obvious that 
the different kinds of animal fat may be conſidered as 
true acid ſoaps (4 DCCLIV.) compoſed of the ſebacic 
acid and fixed animal oil. The ſebacic acid may 
be changed into the acid of ſugar by CE it with 
the nitric acid. ä 


8 MX111. To the different ſpecies of animal fat, 
we may add cerumen and civet ; the former is proba- 
bly a true fat, rendered bitter and rancid by the acceſs 
of air and heat. The diſtinguiſhing property of the 
latter is a ſtrong balſamic ſmell, 


it. OF ZO. 


MXIV. A bird's egg, when minutely examined, 
appears to conſiſt of five parts; 1, the ſhell; 2, the 
pellicle; 3, the white; 4, the bread; 5, the yellow 
or yolk. The ſhell is compoſed of calcareous earth 
and phoſphate of lime, united by an animal gluten. 
It is very difficult therefore to diſſolve an egg-ſhell 
directly in concentrated acids, but if theſe be diluted 
and digeſted upon it, the ſolution is perfect, and the 
1 . is el, and forms a diſtinct ſtratum. 


5 MXV. White of egg agrees in its chemical 
properties with, the ſerum of blood and the cheeſy 
part of milk. It changes the ſyrup of violets green, 
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and putrefies in a ſhort time when left to itſelf.” At 
the temperature of boiling water it becomes a ge- 
latinous maſs, which, by. a continued moderate heat, 
or in the open air, dries into a tranſparent corneous 
ſubſtance. If this operation be performed in cloſe 
veſſels, on a water bath, we obtain an inſipid phlegm - 
which ſpeedily” putrefies. When diſtilled by an in- 
tenſer heat, it affords carbonic acid gaz, hydrogen 
gaz, an empyreumatic oil, and ammoniac. The reſi- 


- duum is a coal, of which the aſhes contain Pl 
of lime and ſoda. 


4 MXVI White of egg, if recent, is ſoluble in 
water, but inſoluble when hard. It coagulates in all 
acids, and, if the coagulum be ſeparated by filtration, 
we obtain, on evaporating the remaining liquid, a neu- 
tral ſalt, formed of the acid employed, and ſoda; alco- 
hol likewiſe coagulates the white of egg. 


S MXVII. The yolk conſiſts principally of white 
of egg, combined with a fixed animal oil and ſome 
jelly. Hence it is partly ſoluble in water, with which 
it forms a kind of vegetable emulſion. It hardens on 
expoſure to fire, but becomes merely a friable maſs, 
from which, when gently torrefied, we may exprels the 
oily ſubſtance termed oil of eggs; which is ſimilar to 
an inſpiſſated fixed vegetable oil, but becomes rancid 
in a ſhort time. What remains after expreſſion is the 
coagulable part of the yolk. The yolk of eggs is 
partly coagulated by acids and alcohol. It affords 
by dry diſtillation the . of all animal bo- 
dies. 
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S MXVIII. The pellicle or membrane of the egg 
agrees with the fibrous part of blood. As for the 
tread," it only differs from the white of egg 86 its 
PUNE conſiſtence. 


- CXXIX. OF THE WHITE . AND SOFT | 
| PARTS OF ANIMALS. 


{ MXIX. The ſkin, 3 n the tendons, 
the ligaments, che cellular membrane, the nerves, &c. 
are chemically conſidered the ſame; and it is pro- 
bable that they differ from each other merely in their 
organic firufture. They are partly diſſolved when 
boiled. in water; and, if this proceſs be extended till 
the. water is rendered incapable of diſſolving any 
thing-more, a fibrous ſubſtance, ſimilar to the fibrous 
part of blood, remains. 


MXX. If the water in which the animal parts 
above-mentioned were boiled be evaporated, and 
after wards cooled, it becomes an elaſtic tranſparent 
mals, termed animal jelly or mucilage. But, if the 
_ evaporation. be extended, the ſubſtance obtained is 
corneous, opaque, and brittle, called animal glue. 


I  MXXI. Jelly, when pure and freſh, is inſipid 
and  inodorous, It is incapable of burning, and, 
when left to itſelf, it becomes firſt acid, and ſhortly 
after putrid. It is inſoluble in alcohol, but water 
diffolves it in any proportion. It affords, by diſtilla- 
tion on a water · bath, an inſipid phlegm, and dry glue 
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remains, which, when diſtilled by an intenſer heat on 
the ſand-bath, yields ammoniac and an empyreumatie 
oil. The reſiduum is a coal, which is with difficulty 
reduced to aſhes, containing common falt and pho. 
phate of lime. Jelly is perfectly ſoluble in acids and 


alkalis, and the nitric acid diſengages a great quantity 
of nitrogen gaz from it. 


 { MXXI1. The white and foft parts of animals 
conſiſt, therefore, principally of jelly and the fibrous 
part of blood. But jelly differs in ſolubility and 


colour, according to the part from which it is pre- 
pared. 


by 


C XXX. OF MUSCLES. 


$ MX X111. A muſcle or fleſh is mee " 


compoſed, and conſiſts of a cellular membrane, whoſe 
interſtices are, filled with ſolid and fluid parts, but ſo 
minutely divided that they cannot be ſeparated except 
by chemical means. Fleſh, it thus appears, conſiſts 
properly of a fibrous ſubſtance, jelly, white and red” 


ſerum of blood, fat, a peculiar extraQtive —— 
and ſalts. 


d MX XIV. Fleſh. affords, by diſtillation on the 
water bath, an inſipid phlegm, which putrefies very 
ſpeedily; and it remains dry in the retort. When 
urged by a ſtronger fire, it yields an ammoniacal 
phlegm, an empyreumatic oil, and dry mild ammoniac. 
The refiduum is a coal, the aſhes of which contain a 
imall portion of ſoda, and muriate of ſoda or pot-aſh, 
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g MXXV. But, that the conſtituent parts of fiefh - 
may be ſeparated and individually exhibited, we 
ſhould proceed in the following manner: the fleſh is 


wafhed in cold water as long as it affords any colour- 


ing matter, the remainder is then digeſted in alcohol, 
and thoroughly boiled in water. The firſt water re- 


ceives the ſerum of blood, which may be coagulated 
and ſeparated by flow evaporation. The evapora- 
tion being protratted, we obtain part of the ſalts; the 


alcohol diſſolves the remaining ſalts, and the extractive 
matter, Finally, the jelly and fat are extracted 
during the laſt operation, when a mere muſcular 


* fibre remains. 


F MXXVI. The properties of ſerum of blood, 
jelly, fat, and the fibrous ſubſtance are already known, 
but we are leſs acquainted with the extraQtive part 
of fleſh, as it is called. This ſubſtance is foluble both 
in alcohol and water; its taſte is acrid and fomewhat 
bitter, and its finell aromatic, which increaſes when 
ſtrongly evaporated, and approaches at laſt to that 
of burnt ſugar, as we may obſerve on the outſide 
of roaſted meat. Our knowledge of the falts is 
equally limited and uncertain, though, from what 
we know, it appears probable that they chiefly con- 
fiſt of phoſphate of lime and calcareous earth. 


CXXXI. OF BONES. | 

(MX XVII. Bones, horns, claws, and other fo- 
lid conſtituents of red-blooded animals, conſiſt for 
the moſt part of jelly, a ſmall portion of fat, and an 


_ earthy neutral falt, compoſed of a peculiar acid, the 


\ 
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phoſphoric acid, and calcareous earth. The jelly 
and fat may be obtained by boiling, in che ſame 
manner as from the white and ſoft animal parts; the 
earth in that caſe remains behind. The hartſnorn 
thus obtained was formerly termed cornu cervi pni- 


loſophice preparatum. This decoction of bones is * 
effected in a n machine. 


$ MX XV111. if bones be diſtilled by a ſtronger - 
fire, without any additional body, we obtain, beſides - 
a great quantity of hydrogen gaz and carbonic acid 
gaz, a volatile alkaline liquid, already combined in 
ſome meaſure with empyreumatic oil, likewiſe pure 
empyreumatic oil, and dry mild ammoniac. The re- 
ſiduum is a coal, which it is extremely difficult to 
incinerate. The alkaline liquid, obtained from 
hartſhnorn as before mentioned, is termed by apo- 
thecaries ſpirit of hartſhorn, the alkaline ſalt, ſalt 
of hartſhorn, and the calcined reſiduum, burnt 
hartſhorn. | | 


d MXXIX. Bones, deprived of all jelly and fat 
by calcination, furniſh, when waſhed in cold water, 
a ſmall quantity of ſoda, and, if boiling water be uſed, 
alſo an inconſiderable portion of gypſum ; what re- 
mains is phoſphate of lime only, from which the acid 
may be diſengaged in the following manner: three parts 
of diluted ſulphuric acid are affuſed upon four parts of 
pulverized aſhes of bones while continually ſtirred; by 
this means the ſulphuric acid combines with the cal- 
careous earth, and diſengages the phoſphoric acid. If 
the maſs be now repeatedly waſhed in. water, and the 
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lie flowly evaporated, the ſulphate of lime, which 
Mill adhered, will be gradually expelled, and at 


. aft phoſphoric acid, in a dry and vitreous form, is 


obtained. 


; $MXXX. Or earth of bones, being perfectly 


diſſolved in nitric acid, ſulphuric acid, is added by 
drops till precipitation ceaſes. On ſeparating the 


ſulphate of lime, we have thus a mixture of phoſpho- 
rie and nitric acids, from which the latter 1 be 


2 by diſtillation. 


xx xI. But, io obtain the phoſphorie acid 
perfectly free from calcareous earth and phoſphate 


of lime, it is completely ſaturated with ammoniac; 


the precipitated calcareous earth is then ſeparated by 
filtration, and, after the lie is perfectly evaporated, 
the ammoniac and ſulphate of ammoniac, if any be 
preſent, are expelled by calcination, 


$MXXXII. Pure phoſphoric acid appears in a 
vitreous ſtate ; but it readily attrafts the humidity of 
the atmoſphere, and becomes a colourleſs and ino- 
dorous liquid. It is very fixed in the fire, and fu- 
ſes by an intenſe heat into glaſs, ſoluble in water, 
unleſs it contain calcareous earth or ſulphate of 
lime, the glaſs, in that caſe, is inſoluble. It pro- 


duces no effect upon ſilex, but acts upon glaſs. 


$MXXXI11. Phoſphoric acid, faturated wich 
pot-aſh, forms a neutral ſalt, viz. phoſphate of pot- 
aſh, which ſhoots into tetraëdral priſmatic. cryſtals 


4 
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with fimilar extremities. This ſalt remains dry in the 
atmoſphere; it readily diſſolves in water; and on 


burning ee it ſwells and becomes a vitreous f 
maſs. | 


$ MXXXIV. Phoſphoric acid, combined with 
ſoda, forms phoſphate of ſoda, a neutral ſalt, which, 
eſpecially if ſuperſaturated with ſoda, - ſhoots into 
priſmatic rhomboidal cryſtals, effloreſcent in the at- 
moſphere, and of a ſaline taſte, ſimilar to that of 
culinary ſalt. It requires three parts of cold water 
and one and a half part of boiling water for perfe& 
folution. It fwells on CG to the 77e and melta 


into a vitreous | mals, 


{MXXXV. When ſaturated with ammoniac it con- 
ſtitutes the neutral ſalt termed phoſphate of ammoniac, 
which ſhoots into priſmatic rhomboidal cryſtals, un- 
changeable in the atmoſphere, of a bitter and cook 
ing taſte, perfectly ſoluble in fix parts of cold water, 
and decompoundable in the fire, for the ammoniac 
eſcapes, and PITS acid remains. 


(MXXXVI. Phoſpbate of pot-aſh F decompoſed . 
by quicklime, which forms in all caſes, when com- 
pletely ſaturated with the phoſphoric acid, a neutral 
falt almoſt inſoluble in water, viz. phoſphate of lime; 
but this ſalt may be ſuperſaturated by digeſtion in 
phoſphoric acid, in which caſe it is ſoluble in 
water and ſhoots into lamellated cryſtals. The mild 
| alkalis decompoſe phoſphate of lime by double affi- 
nity. Fire does not change it, and an intenſe heat 
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is requiſite to melt it into 8 which i is ſomewhat | 


PR 


8 MXXXV II. Phoſphate of baryt is almoſt inſo- 


luble in water, and, conſequently, uncryſtallizable ; 
min other reſpects it is ſimilar to phoſphate of lime. 
Phoſphate of magneſia is alſo difficultly ſoluble in 
© water, and the ſolution when evaporated affords gene- 
rally a gummy maſs only; it rarely forms minute 
acicular cryſtals, which effloreſce in the atmoſphere. 
It fuſes into a tranſparent glaſs, when expoſed to fire. 
Phoſphate of alumine liquefies in the air, and is more 
- eafily diffolved in water; its cryſtallization, however, 


is almoſt ineffectual, and it merely forms a gummy 


maſs. It equally melts into a tranſparent glaſs ON EX- 
poſure to the fire. CO 


8 MXXXVIII. The ie acid pretipitates 


various metals from their ſolutions, forming inſolu- 


ble neutral falts with them; thus mercury is precipi- 
tated from the. nitric acid. of a red, and liver and 
lead of a white colour. 


CXXXII. or PHOSPHORUS. 


45 MXXXIX. The baſis of the c acid is a 
: 8 inflammable body, termed phoſphorus, 
- Which has not hitherto been decompounded, To 


obtain it in a pure ſtate, the phoſphoric acid is de- 


compoled by means of a body which has a greater 
affinity with-the oxygen than the phoſphorus, for-in- 


ſtance, carbon. Hence, if pure phoſphoric acid, phoſ- 


phate of ſoda, phoſphate of ammoniac, or phoſ- 
phate of lead, be mixed with powdered carbon, and 


"06+ 5 
diſtilled from a retort with Woulfe's apparatus, 
phoſphorus will be obtained; for, the oxygen of the 
phoſphoric acid combines with the carbon, and 


forms carbonic acid, which is developed at the ſame 
time. : 


MXL. The moſt convenient method for obtain» 
ing phoſphorus is as follows: phoſphoric acid, eva- 
porated to the conſiſtence of ſyrup, is mixed over 
fire with pulverized carbon, till the maſs becomes 
dy; it is then kept upon the fire and continually 
ſtirred till the bottom of the veſſel begins to be red hot. 
We now introduce the mixture into a porcelain retort 
with a wide neck, place it into a reverberatory fur- 
nace, and apply, for the purpoſe of a receiver, a large 
retort inverted, ſo that its bottom, in which we pre- 
viouſly bore a hole, turns upwards. This retort is 
filled to the curve of the neck with water. If the 
experiment be made in the large way, we make uſe 
ol a copper receiver of the ſame ſhape. 


$ MXLI. The heat applied at firſt ſhould be but 
moderate, but flowly increaſed till the- retort: be- 
comes red hot. The firſt produtt is a great quantity 
of carbonic acid gaz, which frequently contains pruſſic 
acid gaz, and, if the phoſphoric acid be impure, vo- 
latile ſulphureous acid gaz; the next produtt is hy- 
drogen gaz, which contains already phoſphorus: in 
a ſtate of ſolution. At laſt phoſphorus appears in 

' i the form ofa butyraceous maſs, which either falls 
into the water in tears, or, if the fire be not ſuffi- 
ciently ſtrong, adheres to the neck of the retort, The re- 
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ſiduum conſiſts of the ſuperabundant coal, and 


frequently of a ſmall portion of . of . 


a cryſtals. 


I 


0 MXLII. To render the Wan thus . 
ſtill purer, it is diſſolved in hot water, and preſſed 
through a piece of leather. This phoſphorus is ſemi- 


tranſparent, as white as ſnow, and of the conſiſtence 
of wax; it melts at the temperature of + 36, and may 
be obtained in bright foliated cryſtals, when flowly 


cooled. At the temperature of + 892, it volatilizes 


in luminous vapours, and at + 232* it begins to boil. 


But to avoid inflammation theſe experiments ſhould 
be made in a vacuum. 


$ MXLIII. Phoſphorus, on expoſure to the at- 
moſphere, burns ſlowly, with luminous vapours ; 
and in the end nothing remains but an acidulous li- 
- quor, which is the phoſphorous acid. This acid 
differs principally from the phoſphoric acid in its 
fetid ſmell, its almoſt perfett volatility, and in its form- 
ing with pot-aſh or ſoda a cryſtallizable, and with 
ammoniac an uncryſtallizable neutral ſalt. If phoſ- 
phorus be expoſed to a higher temperature, in con- 


tact: with the atmoſphere, it burns rapidly with a 


white flame, and phoſphorous acid remains. The 


red ſubſtance which is frequently left in the latter 


caſe, and which, together with pure phoſphorus, is 
alſo obtained in the * of „ is 
a true oxide. 


{ MXLIV. ' Though phoſphorus be inſoluble in 
water, yet it becomes opaque in it; and is partly 


9 
* 
. 
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changed into phoſphoric acid Spirit of wine only 
diſſolves it in a ſmall proportion, but changes it into 
a tranſparent oil, which, by waſhing in water, regains 
its former ſolidity. But it is perfeQly ſoluble” in 
ether, volatile and fixed oils, to which it communi- 


cates a luminous property. 
all acids, and if nitric acid be treatedwith it in fire, 
1 i changed into re phoſphoric * ad. TY 


CY FT 


ah MX LV. The ennie alkilis Aifſolvevit 3 n if 


ur. ſolution be made under water, a conſiderable 
quantity of hydrogen gaz is developed; which con- 


ins phoſphorus in a ſtate of ſolution, atid owes 
its formation to the decompoſition of the water. 
Fhis phoſphorated hydrogen gaz has a very fetid ſmell, 
which reſembles that of putrid fiſh; it inflames as ſoon 
as it comes into còntact with atmoſpheric air, nn. 
| gas e e n, mixed with W _ 

n 106.1 544414 1 

ww MXLVI. Phoſphotusand ſulphur may by com- 
bined in any proportion; but this compoſition does 
not always appear under the ſame form. If equal 
parts of ſulphur and -phoſphorus be combined by a 


moderate heat, we obtain a maſs which remains fluid 


at g' of Reamur, and a compoſition of one part phoſ- 
phorus and one half part ſulphur requires no more than 
-8* to become fluid. But, if two parts of ſulphur 


be combined with one part of phoſphorus, the mix- 


ture remains ſolid even at a temperature of from 43 
to 15˙.æ Theſe. compoſitions are moreover very in- 
e contact with S air. 
1M | $35 oe Þ „ N 


Phoſphorus decompoſes | 
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eb MXLVII. Phoſphorus combines in the dry way 
wich all metals and ſemimetals; to this end the glaſs 
of phoſphorus ſhould be melted with the metals, which 


are thus deprived of their malleability, and become 


brittle. All thoſe metallic phoſphorets are decom- 8 


""_ in che fire, when che nen elt 


a MXLVIIL \Phoſphoret. of i iron mined with pure 
iron renders it cold ſhort (kaltbriichig). If ſuch iron 
be diſſolved in acids, the phoſphorus is changed into 
phoſphoric acid, and remains in combination with 
te iron in the form of a white powder, which was 

2 termed en is a true phoſphate of 
| . ES 7 ers e 7 | 
9m bt} ee 

6 MXLIX. If; a, piece oof. Weak be Spam 

2 a ſolution. of gold, ſilyer, copper, &c. the metals 


are precipitated in a metallic ſtate, and the phoſpho- 


dus is covered with a brilliant metallic cruſt. In 
he Soy wh reduces arſenic in the ſame manner. 


-CXXXIN. or HAIR, FEATHERS, AND 
$s * ln 1609 | | SILK. | 


ny ”” ML: The hair of animals, TOY 0 ew to 


| their length, ſtrength, &c. are tenned hair, briſtles, 


or wool, differ in their chemical compoſition both 
from bones and the white and ſoft. animal parts: they 


and appear principally-compoſed of the fibrous part 


of muſcles.” When boiled in water only an inconſi- 


derable part of them is diſſolved, which is the jelly. 
The mild alkalis have no action upon them; caultic 


D ag +0. 
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alkalis, on the contrary, diſſolve them completel7 
Acids diſſolve theſe ſubſtances by the aid of heat, 
which ſolutions are decompoſed by water, the ſub- 
ſtances being precipitated in the form of white flakes. 


They afford by dry diſtillation the general Pee 
of animal bodies. 


8 LI. 8 chemically conſidered differ merely 
from the ſubſtances above mentioned in containinga ſtill 


ſmaller proportion of fat and jelly. The quills, how» : 


ever, approach more to the nature of horn, and be- 
come harder and more brittle by heat. On account of 
their jelly they eagerly attract the humidity, of the 
atmoſphere, and are therefore, as well, as hair and 
whalebone, highly uſeful for hygrometers. 


$ ML. Silk, the web of all other caterpillars, 
and the filk of the naker, (barba pinnæ marine) 
are chemically conſidered almoſt the ſame ſubſtance 
as wool; from vhich they differ merely becauſe they 
are. leſs ſuſceptible of colours, and on account of 
| ene e properties when dyed. 


5 5 cxxxlv. oF SYNOVIA. 


"$MLIIL Synovia f is a ſemi-tranſparent viſcous 
humour, of a pale green colour, a faint odour, and 
ſaline taſte, which changes the juice of violets green, 
and renders lime-water turbid, Soon after its. ſepa- 
ration from the joints, it aſſumes a gelatinous con- 
ſiſtence, which neither a moderate heat, nor cold, nor 
expoſure to atmoſpheric air, nor the deprivation of i its 
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can prevent. "oP a Wort time, however, it bein 


Hald again, depoſits a fibrous ſediment, and at laſt 


| 2 putrefattion. 


my MLIV. If a finall PA of carat 
do a dry atmoſphere, it ſpeedily dries into a fcaly 


cruſt, in which we clearly diſtinguiſh two kinds of 


Hilts; one appears in cubic cryſtals, and the other 
in an effloreſcemt Rare ; the former is an falt, 
"a latter carbonate of ſoda. 


wy MI v. Synovia combines in all proportions with 
cold water, with which it forms a viſcous liquid. 
But, if boiling water be uſed, it coagulates in ſome de- 
gree, and forms a milky fluid, which is {till adheſive, 
and depoſits a few coagulated pellicles. Alcohol pro- 
-Quces'a ſimilar coagulation, without 1 en- 

f way - Oy 
"$ MLEVI. Concemvated mineral and veyrrable 
1 precipitate a ſubſtance from it in the form of 
flocculi, but which is ſoon diflolved in the liquor. 
Highly diluted mineral, and eſpecially vegetable 
acids, for inſtance, vinegar, coagulate ſy novia in the 
moſt perfect manner, and deprive it of its viſcidity. 
| Tue liquor becomes again clear, and depoſits a fibrous 

| Tecitvent, To 


x MLYIL. Phe n mild alkalis combine very readily 


with {ynovia, but do not, in other reſpeQts change it. 
The cauſtic alkalis ſeem to dilute it; they diſſolve 


"the exticeated ſynovia, and the fibrous precipitate, 


(9 Won in the moſt. perfect manner. 


Wh. A 
S MLVIIL. It affords, by dry diſtillation, firſt, an 
acidulous phlegm, very liable to putrefattion; ſecondly, 
a volatile alkaline liquid ; thirdly, an empyreumatic 


oil, and mild ammoniac in a dry form. The coal, 


which remains in the retort, being waſhed, yields 
common ſalt and carbonate of ſoda, and, after i incine- 
ration, a ſmall quantity of phoſphate of lime. 


( MLIX. It is obvious from the fats juſt ſtated, 
that ſynovia conſtitutes a peculiar humour, which con 
tains the albuminous matter of egg or lymph in a two- 


fold ſtate. The firſt is that in which it exifts in all other 
animal humours, and in which it is feparated by hot 


water and alcohol, (F MLV.) But in the ſecond 
ſtate it is diſengaged only by vegetable and all ſtrongly 
_ diluted acids, (4 MLVI.) This latter lymph is dif- 
| tinguiſhed from common lymph alſo by the fibrous 


form which it affumes during its coagulation, and 
becauſe it may be combined with cold water by agita- 
tion, from which ſolution it is then precipitated by 


acids and alcohol in the form of flocculi. 


S MLX. The conſtituent parts of fynovia are, 


therefore, first, lymph in a peculiar ſtate; ſecondly, 


common lymph; thirdly, water; fourthly, culinary” 


ſalt; fifthly, carbonate of ſoda; and fixthly, phoſ- 
phate of lime. According to Mr. Margueron, the 
proportion of thefe conſtituent parts in 288 grains 


of the fynovia of an ox, upon which the preceding | 
experiments were made, is 34 grains of the peculiar 


lymph; 13 grains of common lymph; 5 grains of 


culinary falt; 2 grains of ſoda; 2 grains of YO 


Pony of lime; and 232 grains of water. 
AAS | 
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e exxxv. OF URINE. 


2 MI xI. Urine is perhaps of all humours that 
which differs moſt, not only on account of the diffe- 
rence of the animal, but alſo with regard to the ſtate 
of health, the nutriment, nay, even the affeQtions of 
the mind. Phyficians conſider the urine of the 
| human ſpecies principally in two ſtates; firſt, as 
emitted immediately after the taking of nouriſhment, 
which is termed-crude urine; ſecondly, when rejected 


. after digeſtion, which is diſtinguiſhed by the name 


of concotted urine, 


i MLXII. The freſh urine of a perſon in health 


is of the colour of white wine, and tranſparent; it 


has a peculiar ſmell, and is faline to the taſte, It does 
not change the colour of ſyrup of violets. Lime-water 
and the fixed alkalis, on being mixed with it, imme- 


diately excite an ammoniacal ſmell. It putrefies very 


ſoon when left to itſelf, and much ammoniac is deve- 
loped. It then depoſits a white powder, though 
obtained from a perſon in health; but, in- fevers, 
the powder is reduced and depoſited much quicker: 
not unfrequently likewiſe a ſaline ſubſtance is cryſtal- 
lized on the ſides of the veſſel. 


* MLxI II. F reſh urine, when diſtilled on, a  water- 
bath, affords a nauſeous phlegm, and a reddiſh "extra 
ſimilar to earth, remains. If this be put into a retort 


and urged by a ſtronger heat, we obtain a vo- 


latile alkaline liquid, termed ſpirit of urine ; alſo 


ammoniac in a dry tate, and a very fetid empy-, 


170 or ic 


. 


reumatic oil, and frequently, if me best be intenſe, 


a ſmall portion of phoſphorus; the reſidue is a 
coal, the aſhes of which contain culinaryt ſalt, 
muriate of pot-aſh, ML of _— and cis 
reous n | 


MLXIV. If freſh urine. 5 repeatedly. ex. 
rated by a gentle heat, and then expoſed in a cool 
place, cryſtals, conſiſting of different ſalts, will be 
formed. Theſe ſalts are chiefly muriate of pot-aſh, 
muriate of ſoda, and what is diſtinguiſhed by the 
name of microcoſmic ſalt, which is a mixture of the 
phoſphates of ammoniac and ſoda. After all the 


ſalts are thus ſeparated from the urine, there remains 
a kind of extraQtive ſubſtance, one part of which 


is ſoluble in alcohol, and the other in water. The 

former is of a ſaline nature, and attrafts humidity. 
from the atmoſphere, but in other reſpetts as yet 
undetermined.“ The latter is Probably of a gelati- 
nous nature. f YT TY 


F MLXV. The 1 St * urine 8 


at reſt, eſpecially during putrefaQion, and of which 
the quantity is very conſiderable in ſome diſeaſes, 
conſiſts of phoſphate of lime and calculus of the 
bladder. 


It affords by diſtillation a mall quantity of oil, OF 


of ammoniac equal to more than half its weight, and ſome mu- 
riate of ammoniac; the reſidue * ſyrup of violets green.— 


Vide RoveLLe. 


It is brown and more eaſily dried than the 3 n 
aud affords by diſtillation the uſual 4 5 oY " N bodies. 
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< MLXVI. The difference between, putrid urine 
and freſh urine is, that the former contains free 
ammoniac; that its reſidue, after diſtillation on the 
| water-bath, cantains free phoſphoric acid; and that 
conſequently, when evaporated, it affords leſs mi- 
crocoſmic ſalt, provided no ammoniac | has been | 


793 during evaporation. 


8 MLXVII. It beer appears that the true 
conſtituent parts of -urine are vater, culinary 
falt, muriate of pot - aſh, phoſphate of ſoda and am- 
moniac, jelly, the peculiar. extrative matter, and 
calculus of the . bladder. A knowledge of theſe 
conſtituent” parts enables us likewiſe to account for 
the formation of all other ſubſtances obtained du- 
ring the chemical treatment of urine, and which are 
mere products. | 


CXXXVI. OF THE CALCULUS OF TRE 
__ BLADDER. 


$ MLXVIII. The concretions frequently met 
with in the bladder, the matter which collects near 
the joints of perſons afflicted with the gout, and the 
ſediment in urine, are, chemically conſidered, one 
and the ſame ſubſtance. But, although we may 
obſerve a remarkable difference in different calculi, 
eſpecially as to the proportion of their conſtituent 
parts, yet they generally agree it in the ee pro- 
e | | 


5 CMI XIX. Though the calculus of the bladder be 
perfectly ſoluble in boiling water, yet the quantity is 


— 
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extremely ſmall, one part of it requiring no lefs 
than 1000 parts of water for ſolution. Neither ſpirit 
of wine nor ether * wp action — ul. 


F MLXX. Tue muriatic l . no 1 upon 
the calculus; but concentrated ſulphuric acid, aſ- 
liſted by heat, diffolves it completely, and with dif- 
engagement of volatile ipirg of fulphur. Diluted 
nitric acid a&ts upon calculus in the cold, and diſſolves 
it entirely when aided by heat. This ſolution has 


an acid taſte, even when perfectly ſaturated with 


the calculus; its colour 1s yellow, which becomes 
red if concentrated by evaporation; and it tinges 


the ſkin of the colour of cinnabar. Nitrous gaz and 


carbonic acid gaz are developed during the ſalu- 


tion, and, by means of the oxalic acid, we are 
ſometimes enabled to precipitate calcareous earth. 
When treated with nitric acid recently prepared, 
the ſolution is at laſt converted into the acid of 


{u gar. | . 


8 MLXX1. Cauſtic Halls diſſolve the calculus, 


and form a ſaponaceous liquid with it; but mild 


alkalis have no action upon it whatever. Lime-water 


only diſſolves it in {mall quantity, and is at the IE 
time I of its N 


$MLXXII. If the calculus of * W be 


diſtilled from a retort, we obtain a conſiderable 


quantity of inflammable and carbonic acid gaz, 
2 volatile alkaline fluid, and a dry ſalt of 2 


Fl 


brown colour, which, by re-diſtillation, becomes 
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white, and has then all the properties of an acid. 


The coal which remains is difficultly incinerated, and 
contains phoſphate of lime. Some calculi afford 
likewiſe a * Jy of ee oil. 
17 

4 MLXXIIL From the facts zul 8 we 
i infer that the calculi of the bladder conſiſt 
for the moſt part of g peculiar acid, termed the 
lithic.acid, combined with animal jelly, and frequently 


with phoſphate of lime. Some Chemiſts beheve this 


acid to be the ſame as the acid of ſugar. - 


-CXXXVII. OF THE HUMAN FACES. 


my MLXXIV. Though one may readily conclude 
that the feces or excrements. which, in a Rate of 


| health, confiſt fimply of the parts ſeparated from the 
aliment unfit for nutrition, ought to vary according 


to the nature of the food, yet its exact analyſis 
is ſtill defirable, and all our knowledge reſpect- 
ing this ſubſtance is limited to the following facts: 


firſt, that it obtains its colour from the bile which it 


takes up and conveys along ; ſecondly, that its fetid 
ſmell is owing to the incipient putrefaction which it 
undergoes i in its long paſſage through the inteſtines ; 
and, thirdly, that it affords, by dry diſtillation the 
uſual produtts of all animal subſtances. 


CXXXVIIL OF SWEAT. 


| 75 MLX xv. The difficulty of obtaining b eie 


quantity of ſweat has hitherto prevented its more 
accurate analyſis. It is known however to be allo 


363 
very different according to circumſtances. Its taſte is 
generally ſomewhat ſaline, but its ſmell is either more 
or leſs aromatic, ammoniacal, or acrid. Its confif- 
tence is commonly that of water; not unfrequently 
allo it is glutinous, thick, and tenacious, inſomuch 
that during its exſiccation it leaves a refidue upon 
the ſkin. In general it tinges blue vegetable juices 
red, which is attributed to the preſence of phoſpho- 
ric acid; the ſweat of gouty perſons poſſeſſes this 
property in an eminent degree. Sweat in a few. rare 


caſes has been obſerved to tinge linen _ . 
woollen cloth blue. | | 


CXXXIX. OF THE HUMOUR SECRETED 


6 IN DROPSY. 

{ MLXXVI. The bumour ated in various 
ſpecies of dropſy and in the milk fever, in dif- 
ferent parts of the human body, agrees almoſt 
entirely with the ſerum of blood. It is uſually ſome- 
what yellow, ſcarcely turbid, and fimilar, even in 
its external appearance, to ſerum of blood. It has 
a peculiar ſmell, which, in ſome caſes is apparently 
acid, for inſtance, in the milk Wy its taſte is 


ſaline. n 


S MLXXVII. When left to irſelf i it  vaedaſs ; firſt 
turbid, and at laſt putrefies. On expoſure to the 


temperature of boiling water, it coagtilates for the 
moſt part; and 0 5 into "Rok water it forms. a 


PE] 


| | 364 | 
milky fluid, which is incoagulable by nitric acid. 
E tinges the juice of violets green. It coagulates 
in all acids, but alkalis ſeem rather to. dilute it 
and mild alkalis precipitate, ſometimes in the 
courſe of a few hours, a gelatinous ſubſtance. 
(CF DCCCCXCVIILI.) which is ee as A 
proof of the preſence of __ 


$ MEXXVIII. The white, untranſparent, and 
ſeemingly unctuous membrane (Pfeudomembrana 
Ruyfchii) which, in the diſeaſes above-mentioned, 
frequently accompanies this humour, agrees with 
the fibrous part of blood, and with its buffy coat. 
By heat, and on expoſure to the air, it dries into 
a corneous ſubſtance, but in moiſt air 'it putrefies 
very ſpeedily. When triturated with water it for 
an imperfect ſolution, from which the mild alkalis 
* a a ER matter. 5 


ex.. OF THE HUMOUR SECRETED 
— — THY BLISTERS. 


$MEXXIX. The humour collected by bliſters 
agrees alſo in its chemical properties with ſerum 
of blood. It differs from the latter chiefly in 
its browner colour, and in poſſeſſing the ſmell of 
the plaſter ; no difference has been obſerved be- 
tween the humoyr obtained from a perſon in health 
and chat from one in a putrid fever. 


4 FF x £ # 7 5 f E's 
"_ PE * 8 £ #4 * 
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| FMLXXX; Perfectly analogous to this humour 


is that of bliſters, cauſed by muſtard, burning, the 


ſting of fear che dite of wo” 2 ſome cutaneus 
— 


' CXLI. OF THE FORMIC ACID., _, 


* 


$ MEXXXI. It was known already to the an- 
tient naturaliſts that ants ejaculate a peculiar fluid, 


which tinges flowers of a blue colour red, and has 
an acid taſte. But the exaQ analyſis of this fluid 
is due to the moderns, who have found it to be un 


acid of a peculiar kind, termed the formic acid.” It 


is obtained from the Formica rufa Linn. either by 
expreſſion, diſtillation, or infuſion in hot- water. 


# 
q | 7 3 
x - » * 


{ MLXXXII. The fluid obtained From ants by 


_ expreſſion is not the pure formic acid, for, when at 


reſt, it depoſits a yellowiſh brown, ceraceous, muci- 


laginous oil, termed expreſſed oil of ants. If the 
remaining acid be then diſtilled by a gentle heat, a 


colourleſs acidulous liquid, which 1s pure formic 
acid, will be obtained. On increaſing the heat, this 


liquid is ſucceeded by an empyreumatic acid, and, 


taftly, by an empyreumatic oil. The reſidual coal 
affords, by incineration, a ſmall quantity of etc 
of 0 


4 


MA KxII. Pare formie acld bus a 


and very penetrating ſmell. It is incapable of cryſ- 
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talliaation. It is perfectly volatile, ſo that when 
diſtilled, it paſſes into the receiver unaltered. - With 
Pot- aſh, ſoda, and ammoniac, it forms deliqueſcent 
neutral ſalts, which are ſimilar to neutral acetates, 
and have a bitter taſte. With calcareous and pon- 
derous carths, however, it 3 Nee N | 
neutral falts. 


$$ MEXXXIV. When treated with alcohol it 
forms true formic. ether; but if alcohol be diſtilled 
directly upon ants, on the water-bath, a weak ſpirit of 
ants, of a ſweetiſh taſte, is obtained, known, in 


nen, by the name of Foes of ants, 


8 MLXXXV. Some FR oil of ants is | likewiſe 


7 obtained if the inſeQs be boiled in water, and then 


ſqueezed. But, if ants be diſtilled, we obtain a 


fall quantity of volatile oil, viz. the volatile oil 


of ants. 


XLII. OE THE BOMBIC ACID. 


-$ MEXXXVI. When the nenden enters into the 
Nate of chryſalis, its juice contains all the properties 
of an acid, and this is ſtill obſervable in the chry- 


ſalides themſelves, from which it is obtained in the 
following manner: the living chryſalides are in- 

fuſed in alcohol, which is afterwards poured off and 
ſeparated, by evaporation, from the acid, which thus 


267 


remains behind. Its properties, however, are as yet 
hut little known. An acid may be _— in * 


- 5 + $- 


manner, from May. bugs. 


cxTIII. OF CANTHARIDES. ea 


Lp 


„ 


me MEXXXVII. Few chemical reſearches nave | 


been hitherto made on this ſubje&, and it remains 


ſtill doubtful to which chemical principle of can- 
tharides we ought'to attribute the acrimony and me- 


dicinal virtue. This principle, however, is not vo- 


latile, nor is it diſſipated by exſiccation. It is inſo- 
luble in water, and the inſett, by being boiled in 


water, is not deprived of its virtue. But this may 
be extracted by ſpirit of wine, and the tincture, thus 
Tormed, poſſeſſes all the 9 of cant 


* 4 
ot 
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bY MLXXXVIII. . as well as Mw 
bugs, common flies, and ſome ſpecies of butterſlies, 
afford, by dry diſtillation, beſides the uſual produłts 
of animal bodies, a peculiar empyreumatic acid, 


which, combined with ene Forms. a neutral 
ſalt. 


7 * 


CXLIV. OF CASTOREUM AND Musk. 


$ MLXXXIX. Caſtoreum is a peculiar matter; 


contained in two proper pouches of the mgle or fe- 


male caſtor. It has an acrid, bitter, nauſeous taſte, 
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and's peculiar ſtrong aromatic ſmell. Tt conſiſts of 

. &Tefhons fubſtance, which may be extracted by al. ˖ 

cCohol and ether; a gelatinous matter ſoluble in water 

B and a peculiar ſalt hitherto but ſlightly examined, 
\ 
[ 


"cryſtallizable by evaporating the water. The cellu- | 
ar membrane which contains the caſtoreum does not 

| differ from that mentioned, ( MXIX:} Caſtoreum 

| affords, by dry diſtillation, a ſmall quantity of vola- 


KL ule oil and ammoniac. The fat of caſtoreum is diſ- 
. tinguiſhed from common fat merely on account of te a 
| * matter with which i it is impregnated. | | 
| 


= | MXC. Muſk is contained in a proper bag, 5 

| ated near the navel of the male muſk-animal. This : 
ſubſtance i is inflammable, unttuous to the touch, of 7 
the colour of ruſt, of a bitter taſte, and a ſtrong adhe- _ e 
five ſmell. It agrees, in its chemical properties, with p 
caſtoreum, and conſiſts of reſinous and gelatinous | 
| parts. It obtains, by't triturarion with fixed lis, 
an mmoniacal {mell. | 

a ö 


 OXLV. GENERAL CONSIDERATION OF +9 
THE PROXIMATE AND REMOTE PRIN- 
'CIPLES. OF ANIMAL BODIES. | 


= IXI. It ĩs obvious, from the analyſcy of the | 
| animal parts on which we have treated, that the fol- 
lowing ſubſtances may be conſidered as the principal 
components of animal bodies: 1, water; 2, jelly; 
3, albuminous matter or lymph; 4, ſaccharine mat- 
ter; 5, fat; 6, reſin; 7, the fibrous part of od e Br - . 
muſcles; M * and g, calcareous earth. 
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| $ MXCII. Animal bodies are, therefore, much 
more compound than vegetables. Both have ſome 
parts in common, as water, ſaccharine matter, and 
lime. Other parts, on the contrary, are peculiar to 
each; thus plants contain volatile oils and ſome eſſen- 
tial ſalts, whilſt animals contain albumen, which, in 
vegetables, is met with in ſmall quantity only. Finally, 
although ſome of the conſtituent parts of animals and 
vegetables reſemble each other in ſome degree, yet 
they appear under circumſtances by which they may 
be eaſily diſtinguiſhed from one another, 


$ MXCIII. Such conſtituent parts are animal 


| jelly, which, though it agrees in many of its proper- 
ties with vegetable mucilage and gum, is yet ſufficiently 
diſtinguiſhed from theſe bodies on account of the 


difficulty with which it dries; the property of attratt- 
ing humidity from the atmoſphere; its change to-a 
tremulous maſs, and its greater tendency to putre- 
faction. Thus alſo the fibrous part of muſcles poſ- 
ſeſſes almoſt all the properties of the gluten of farina, 
yet it differs from this ſubſtance in its greater 
tenacity and elaſticity. Moreover, the proportion 
of this ſubſtance is much greater in animals than that 
of gluten in vegetables. Laſtly, animal fat and refin 


differ from expreſſed oils and vegetable reſins even in 


many of their external properties, 


$ MXCIV. The ſalts of the animal kingdom differ, 


in like manner, from thoſe of vegetables. Beſides the 


ſmall quantity of muriatic acid and ſoda found in both 

kingdoms, and the ſebacic acid, which is much more 

abundant in animal fat than in expreſſed vegetable 
' a 


| 870 

dils, the vegetable kingdom is diſtinguiſhed by the 
oxalic, tartareous, malic, citric, and benzoic acids; 
and the animal kingdom by the lattic, phoſphoric, 
lithic, and formic acids, and the baſis of the ſaccha- 
rine acid of milk. 


$MXCV. All theſe proximate principles of ani- 
mals ( MXCI) may be reſolved into the following 
remoter principles, viz. oxygen, hydrogen, nitrogen, 
carbon, phoſphorus, lime, and iron. Theſe are pre- 
ciſely the ſame in plants, with this difference, that 
the quantity of phoſphorus and nitrogen in the latter 

is very ſmall, which bodies, on the contrary, form 
a conſtant and principal part of animals. 


* CXLVI. OF THE PUTREFACTION OF 
ANIMAL SUBSTANCES. 


$ MXCVI. All animal parts enter into the ſtate 
of putrefaQtion as ſoon as they are dead, or deprived 
of organic power. Some, it is true, undergo pre- 
_ viouſly the acid fermentation, but the duration of it 
is only momentary. The phenomena which accom- 
pany this putrefaction differ not only from thoſe of 
vegetables, but even according to the circumſtances 
under which this change of animal. bodies takes 
place. 


$ MXCVII. The putrefaQtion of animal ſubſtances 
is moſt facilitated, 1, by ſufficient moiſture; 2, 
acceſs of atmoſpheric air; and, g, a temperature of 
about 10 degrees of Reaumur, or ſomewhat more. 
If any ſoft animal part, for inſtance, a piece of fleſh, 
begin to putrefy under theſe circumſtances, it becomes 
. paler, ſofter, and begins to loſe its conſiſtence and 
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texture; it then exudes a fluid ſimilar to lymph, and 
ſmells faint and nauſeous. Soon after it decreaſes in 

volume, and becomes ſtill leſs. conſiſtent ; its ſmell is 
| then more acrid and ammoniacal; and in this ſtate 
it efferveſces with acids, and changes the juice of 
violets green. The ammoniac volatilizes by degrees, 
and, at the ſame time, that peculiar putrid pene- 
trating gaz is emitted which acts ſo dreadfully and 


with ſuch violence upon the animal body, and of 
which neither the cauſe nor the conſtituent parts 


are perfectly known, though ſome Chemiſts conſider 
it merely as a mixture of phoſphorated and car- 


bonated hydrogen gaz. This period is of long dura- 


tion ; the putreſcent maſs again ſwells up, and deve- 
Jopes a conſiderable quantity of carbonic acid gaz. 
It is now perfectly diſorganized, and the whole is 
changed into a ſoft putrid maſs of a brown or 
green colour, which reſumes its former faint nau- 
ſeous ſmell, and dries at laſt into a dark brown fri- 
able ſubſtance. The ſhorteſt period in which a ſolid 
animal ſubſtance putrefies, under the circumſtances 
above-mentioned, is eſtimated at eighteen months, 
and the longeſt at three years. 


1 MXCVIII. The putrefaQtion of liquid animal 


ſubſtances, and of ſolid animal parts in water, pro- 


ceeds much quicker. Animal bodies putrefy, on 
the contrary, conſiderably flower in cloſed veſſels, 
as well as in the earth. In the latter caſe, the cir- 
cumſtances of the putrefaction differ according to the 
quality of the earth. If the earth be very dry, light, 
and ſandy, and ſheltered from the air and rain, it 

4mbibes, in a ſhort time, all the _ parts, ſo as 
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to occaſion a want of that humidity in the animal 
part required for putrefaction, which is thus not only 

retarded, but frequently altogether obſtructed. On 
the contrary, in argillaceous earth, and under the 
atmoſphere, the putrefaction is promoted by the 
continual ſupply of moiſture. The earth, in this 
caſe, abſorbs the ſubſtances recently produced, and 
| becomes black, unctuous, and fit for the growth of 
vegetables. 5 


MXCIX. It has been obſerved, in a few rare 
inſtances, that, when a great number of carcaſes are 
buried without any intermediate ſpaces of earth, they 
do not, in this caſe, undergo a true perfect putre- 
faction, but are entirely changed, the bones ex: 
cepted, into a ſubſtance ſimilar to fat, ſoluble in 
water, analogous in its chemical properties to ſoap, 
and compoſed of a peculiar kind of fat and ammo- 
niac. The bodies, which would otherwiſe eſcape in 
the form of gaz, are here arreſted, and the hydrogen, 
it ſhould ſeem, combines, in ſome meaſure, with 
nitrogen, and, as uſual, forms ammoniac, and partly 
with carbon, conſtituting the peculiar oil, which, 
with ammoniac, produces the [apOBACEGUS ſubſtance 
of which we have ſpoken. „ 


MC. The putrefattion of animal-ſubſtances is, 
therefore, perfefly ſimilar to that of plants of the 
ſecond claſs; nor is there any difference in its 
theory, ( DCCOXCI.) except that, on account of 
the greater quantity of phoſphorus and nitragen, a 
greater portion of ammoniac and phoſphorated hy- 
drogen gaz is obtained, and that the ſmell is much 
ſtronger, and more noxious. 
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OUTLINE 


OF THE 


PHLOGISTIC SYSTEM; + 


{ MCI. Becher was the firſt Chemiſt who adopted 

a ſeparate” principle of inflammability, by which he 

explained not only the action of fire, and the com- 

buſtion of bodies, but many of the moſt remarkable 

phenomena in chemiſtry at that time known. He 

_ conſidered it 2s an element, and, like his two others, 

of the nature of earth, for which reaſon he termed 
it his Second or Inflammable Earth. . 


MCI. Stahl determined this notion of the in- 
flammable principle more accurately, and gave it the 
name of Phlog: ſton. But he differed from the opinion 

of his tutor, with reſpett to the nature of this ſub- 
ſtance, which he aſſerted to be a ſulphureous prin- 
ciple. According to him it exiſts in all the bodies 
of the three kingdoms, in a greater or leſs proportion, 
water, ſimple earths, and ſalts excepted. | 


Pd 


| { MCIIL Ht is phlogiſton alone that conſtitutes 
the combuſtible part in inflammable bodies, or, in 


CY 
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the words of Stahl, © eſt ſolum ad ignis motum ac- 
commodatum, creatum et aptum; eſt ignis corporeus, 
vel ipſa præciſe propria materies ignis.“ Phlogiſton, 
nevertheleſs, does not itſelf, without being combined 
with other bodies, form fire, “ ſed avolat et diſſipatur 


In tenuitate inſenſibili, five facit dumtaxat ignem valde 
expanſum et inconſpicuum, ſcilicet calorem.” But, 


alſo, this volatilization and diſſipation cannot take 


place without the acceſs of other matter, eſpecially 


water and air. 


$ MCIV. After phlogiſton has combined in a 
greater or leſs proportion with the other natural bo- 
dies, it changes their external, and, chiefly, their 
chemical properties. Its action is moſt conſpicuous 


upon metals, ſulphur, colours, and odoriferous ſub- 
ſtances. 


$ MCV. But, when chemiſtry became enriched 
with a multitude of new facts, it was found that 
Stahl's eſtabliſhed theory of phlogiſton could not 
explain every phenomenon; Chemiſts, therefore, en- 
deavoured to render it more definite, and, at the 
| ſame time, more general in its application. But in 
theſe definitions we obſerve the utmoſt diſagreement, 
and almoſt every author differs on this ſubject. By 


way of example, we will ſtate the following opi- 


nions, which are moſt remarkable. 


$ MCVI. Baume believed that phlogiſton con- 
ſifted of the matter of fire, combined with an 
elementary earth. Macquer conſidered it to be the 


; 
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matter of light in a fixed ſtate. Scheele maintained 
it was a conſtituent part of the matter of heat, which, 
he ſaid, conſiſted of phlogiſton and vital air. Sco- 
poli and Volta, to form their phlogiſton, combined 
carbonic acid and matter of heat. Kirwan and La- 


metherie believed it to be an element different from 


the matter of heat, and to conſtitute the baſis of in- 
flammable air. Weſtrumb held it to be a conſtituent 


part of water, which, in his opinion, is formed by 
the combination of phlogiſton and vital air. Laſtly, 


phlogiſton, according to Gren, is compoſed of the 
matter of light and of the matter of heat. This 


philoſopher maintains, moreover, the ſingular notion 


adopted by the antient Chemiſts, that phlogiſton is 
not only deſtitute of gravity, but that it even poſ- 
ſeſſes a negative weight, that is, it diminiſhes the ab- 
ſolute weight of bodies by its combination, 


$ MCVII. Since, therefore, the opinions reſpeQing 
the properties and compoſition of phlogiſton differed 
from each other, it neceſſarily follows, that the theo- 
ries, and the mode of explaining the nature of che- 
mical phenomena, being founded upon thoſe opi- 


nions, were equally different; and accordingly we 


find that each ſect of phlogiſtic philoſophers had its 


own theory of chemiſtry. Hence, to give a perfect 


idea of the dodtrine of phlogiſton, it would be ne- 


ceſſary to enter into the merits of at leaſt fix or eight 


hundred different theories; but, as this is by far too 


extenſive for our plan, we will briefly ſtate the points 


upon which almoſt all the phlogiſtians 3 
3B 4 ; 
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$ MCVIIL. All che pure metallic calces are a 
bodies, which, by combination with phlogiſton, enter 
into the metallic ſtate. The calcination of metals in 
the fire happens ſolely in conſequence of the volati- 
lization and combination of phlogiſton with the air, 
or a part of it, whence the calx of metal remains in 
a pure ſtate, But, if the calx of a metal be treated 
. In the fire with combuſtible bodies, the calx, in that 
cale, combines with the phlogiſton of the combuſtible ' 
body, and returns to the ſtate of metal. 


S MCIX. When metals are diſſolveꝗ in acids, the 
acid deprives the metal of its phlogilton. If a metal 
be then precipitated from its ſolution by means of a 
body which contains no phlogiſton, alkaline ſalts for 
inſtance, in this caſe the metal falls down in the ſtate 
of calx, But, if the precipitating body can afford 
its phlogiſton to the metal, a metallic precipitate will 
be obtained, for inſtance, when one metal is Precipi· 
tated by another. 


MCX. The augmentation of abſolute weight, 
during the calcination of metals, and the loſs of 
ſuch weight during their reduction, is either not ex- 
plained at all, or accounted for from the ſpecific 
levity of the phlogiſton. Some phlogiſtians admit 
that metals, during their calcination, abſorb vital 
air, and others believe that the augmentation of 
weight is owing to the water which ariſes from the 


combination of vital air and Phlogiſton, and adheres 
to ** calx. ( 
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IMC XI. Some of the older phlogiſtians afferted 
that the noble metals were not ſuſceptible of a true 
calcination, and that the earthy form which they 
aſſumed was a mere external change. Moſt of the 
modern phlogiſtians grant, however, that thoſe me- 
tals may be calcined, and account for their redue- 
tion by fire alone, and without the addition of any 
combuſtible body, by ſaying, that phlogiſton can pe- 
netrate through red hot veſlels, or otherwiſe, from 
the peculiar idea which they entertain of phlogiſton. 


I MCXII. Acids, according to the phlogiltic phi 
| loſophers, are ſimple bodies. In their pureſt ſtate, * 
and freed from all phlogiſton, they term them dephlo- 
giſticated acids; when combined with a greater or lels 
quantity of phlogiſton, phlogiſticated acids; and, com- 
pletely ſaturated with phlogiſton, they form various 
ſubſtances, which no longer poſſeſs acid properties. 


| $ MCXIII. According to them, the perfect acid 
of ſulphur, or the ſulphuric acid, is the pureſt; com- 
bined with more phlogiſton it forms phlogiſticated 
acid of ſulphur, or the volatile ſpirit of ſulphur, and 
when perfectly ſaturated with phlogiſton it conſtitutes 
ſulphur. If ſulphur be burnt in open veſſels, its phlo- 
giſton combines partly with the air, and is carried off, 
and phlogiſticated acid of ſulphur remains. If me- 
tals be diſſolved in concentrated acid of, ſulphur, the 
phlogiſton of the metal combines with the acid of ſul- 
phur, and comes over as volatile acid of ſulphur, or 
remains in the ſtate of ſulphur. The formation of in- 


flammable gaz, during the ſolution of metals in di- 
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juted acid of ſulphur, can only be explained by a 


forced and hypothetical mode of reaſoning from the 
Gngular opinions reſpecting the nature of phlogiſton 
and of inflammable gaz ; nor does the theory of phlo- 
giſton give a ſatisfaQtory reaſon for the augmentation 
of weight during the combuſtion of ſulphur. 


F$ MCXIV. The perfe& acid of nitre, or the nitric 
acid, is the dephlogiſticated acid of nitre of the phlo- 
giſtians, which, combined more or leſs with phlogiſ- 
ton, forms the phlogiſticated acid of nitre, or the 
fuming ſpirit of nitre, and ſaturated with phlogiſton 
the nitrous gaz. If nitrous gaz come, therefore, into 
contact with vital air, it parts with ſome of its phlo- 
giſton, and returns to the ſtate of phlogiſticated acid 
of nitre. During the ſolution of metals in this acid, 
the phlogiſton of the former combines with part of 
the latter, and paſſes off as nitrous gaz. Upon the 
fame principle all combuſtible bodies communicate 
to the nitric acid ſome of their phlogiſton, and ren- 


der it phlogiſticated. 


{$ MOXV. The common or imperfect muriatic | 


acid is the phlogiſticated acid of ſalt of the phlo- 
giſtic philoſophers, which, when deprived of its phlo- 
giſton, becomes dephlogiſticated, that is, oxygenated 


muriatic acid. Some of thoſe philoſophers, to ſave 


their theory, ſay, that the oxygenated muriatic acid 
is a peculiar compound liquid. 


$ MCXVI. The phoſphoric acid is a ſimple body 
which, when combined with phlogiſton, forms vola- 


Wd 
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tile acid of phoſphorus, and, ſaturated with it, phoſ- 
phorus itſelf. According to ſome phlogiſtians, the 
phoſphoric air, or phoſphorated hydrogen gaz, con- 
fiſts of * phlogiſton, caloric, and water. 


$ MCXVII. Sugar conſiſts of acid of 6 and 
phlogiſton. The arſenic acid is arſenic deprived of its 
phlogiſton. Thus by analogy they conclude about all 
the other acids, though, with reſpect to the vegetable 
and animal acids, the opinions of the different ſets of 
P be very different. 


$ MCXVIII Vital air is, according to ſome, a 
ſimple body, that is, air in the pureſt ſtate; accord- 
ing to others, it conſiſts of caloric and water. In 
both caſes, they ſay, that, in combination with phlogiſ- 
ton, it forms phlogiſticated air, that is, azotic gaz. 
They aſſert that inflammable air is highly compound, 
and differs according to its origin. Kirwan believed 
that it was compoſed of phlogiſton and caloric. 


{ MCXIX. Carbon conſiſts of aerial acid, phlo- 
giſton, and the fixed incombuſtible parts. Hence, if 


carbon be burnt, the phlogiſton and aerial acid ef- 


cape, and the earths, metals, and fixed ſalts remain. 


$ MCXX. Phlogiſton forms a principal part of 
all organized bodies, which are, therefore, combuſ- 


tible. Some of them contain it in abundance, as 
oils and fat, Phlogiſton is the cauſe of the odour 
and colour of plants, and adts a principal part 
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in the animal economy, ſince by its ſolution in the 
blood, or its deficiency, it produces various diſeaſes, 
$MCXXI. According to the phlogiſtians, the 
whole utility of reſpiration conſiſts in its carrying off 
from the body the ſuperabundant phlogiſton.” The 
blood, during its circulation, becomes impregnated 
with the ſuperabundant phlogiſton, liberated in con- 
ſequence of the different functions of life, and, being 
charged with it, returns to the lungs, The vital air 
or oxygen gaz, which is inſpired, now ſeparates 
this phlogiſton from the blood, and, according to 
fome, alſo the carbonic acid, hkewife produced in 
the blood. The blood thus purified is then diffuſed 
by the arteries into the body to attract a new por- 
tion of phlogiſton, 


$ MCXXII. In a fimilar manner they endea, 
voured, in their phlogiſtic ſyſtem, to account for 
- moſt of the other phenomena in chemiſtry, to which 
the looſe and indefinite theory of phlogiſton afforded 
great facility. But the futility of moſt of theſe expla- 
nations is manifeſt, as foon as we inſiſt upon a ſtri& 
conformity with the eſtabliſhed principles of the mu- 

tual action of bodies upon each other, and demand an 
exact account of the weight and meaſure of the bodies 
made uſe of in experiments. There are many things 
in nature which we cannot explain, and which will 
always remain obſcure. It is therefore unreaſonable 
to reje a ſyſtem becauſe it is unable to remove the 
veil which hides the cauſe of many appearances. The 
antiphlogiſtians do not, indeed, arrogate to themſelves 


this merit; but their ſyſtem deſerves the preference 
which is granted to it by almoſt all the naturaliſts of 
the preſent age, ſince it explains moſt of the pheno- 
mena explicitly, uniformly, and with the minuteſt 
circumſtances; appears more conformable to the ſim- 
ple path of nature, and draws all inferences from mat- 
ters of fact, without requiring the aid of ſubtle ar- 
guments, 


Nikil eft in intellefu_ quod non prius fuerit in ſenſu: 
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COMPOUND DISTILLATION. . 


Tux ſubſtance which is ſeparated in every diſ- 
tillation comes over into the receiver in the form 
of gaz. Now, if the nature of the gaz be ſuch, 
that by cooling alone it enter with facility into 
the liquid ſtate, a common receiver, ſufficiently cooled, 
may be made uſe of for receiving this produR, as, 
for example, in the preparation of alcohol, diſtilled 
vinegar, &c. But, if the gazeous fluid cannot, 
by cooling alone, be condenſed ſo as to become 
liquid, or if this change proceed very ſlowly, there 
is no other means of obtaining it in the latter form 
than to combine it, if poſſible, with a greater or leſs 
quantity of water. Inſtances of this kind are very 
frequent, as in the diſtillation of nitric acid, of com- 
mon and oxygenated muriatic acid, cauſtic ammo- 
niac, &c. 


The means of which the ancient Chemiſts availed 
themſelves to accompliſh this end conſiſted in adding, 

in the retort, to the mixture to be diſtilled, as much 
water as was neceſſary to arreſt the gazeous body which 
had been diſengaged. This water, in conſequence 
of the application of heat, being changed into va- 
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pours, came over in this form into the receiver, 
together with the other gaz, where it condenſed 
and maintained the gaz in ſolution. This was the 
mode of proceeding in the operations aboye-men- 
tioned; but this method is liable to many objeQions 


and inconveniencies, the principal of which we will 
ſtate. 


1, Many aeriform acids, ammoniac, &c. are much 
more volatile than water, and come over, for this 
reaſon, in part, much ſooner into the receiver than 
the water. The firſt portion of thoſe bodies, not 


being arreſted by the water, is, therefore, loſt. Che- 


miſts endeavoured to obviate this fault, by making 


uſe of very large receivers, in which the gaz re- 


mained included, till it could be diſſolved in the 
water as it came over. But even theſe were inſuffi- 
. cient, and required to be tubulated to procure an 
iſſue for the accumulated gaz, and prevent the 
breaking of the apparatus. Sometimes, alſo, the expe- 
rimenter was uſed to introduce a ſmall quantity of wa- 
ter into the receiver, previous to the operation; but, as 
the gaz only touches the ſurface of the watery its ſo- 
lution became extremely tedious, 


2. It has been proved that gazeous bodies are diſ- 
ſolved much more readily and copiouſly in cold than 
hot water. Now, as the water which comes over 
during the above proceſs is always hot, it heats the 


receiver, and, of courſe, remains hot for a long 


time; this is conſequently a new impediment, and 


the water cannot, therefore, in this manner, be per | 


_ ketly ſaturated with the gaz. 
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3. From what has been obſerved, it follows, that 
the loſs experienced during theſe operations can be 
diminiſhed only by an extremely ſlow and careful 
operation, and that the ſlighteſt inattention may not 
only ſpoil the whole proceſs, but endanger the life 
of the operator. But, notwithſtanding the utmoſt 
precaution and attention, the operator remains ex- 
poſed, in a great meaſure, to the noxious and diſa- 
- greeable vapours; even the mere effuſion of fuming 
ſpirit of nitre, and of concentrated muriatic acid, 
from the enormous receivers, is attended with great 
inconvenience. 


4. If, eſpecially in operations in the great way, 
any dirt or impurity adhered to the body made uſe of, 
it was taken up by the water, and came over into the 
diſtilled liquor, for which reaſon the fuming and con- 
centrated muriatic acid, for inſtance, was never ob- 
tained clear. 


86. Neither the quantity, nor the degree of con- 
centration of the liquor to be obtained, could be 
optionally determined, fince the loſs depended upon a 
great many circumſtances which the operator could 
not altogether foreſee nor prevent. 


To obviate all theſe inconveniencies, ſeveral Che- 
miſts propoſed new modes of diſtillation, among whom 
Hales, and, in later times, Rouelle, have peculiarly 
diſtinguiſhed themſelves. But none of thoſe methods 
anſwers the purpoſe ſo well, nor has it been more 
generally received, than that of Mr. Peter Woulfe, 
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which, with the improvements by Pelletier, I will | 
now undertake to deſcribe. | 


* 


STRUCTURE OF WOULFE's APPARATUS. 


This apparatus, as uſed in chemical or pharmaceu- 
tical operations, is always formed of glaſs, and, which 
is the beſt, of white glaſs. In large manufaQories 
only, it may, according to circumſtances, be ply 
made of wood, iron, Coppa, &. 


The peculiar veſſels and inſtruments of which it 


is compoſed, to adapt it for every operation with 


which we are acquainted, conſiſt as follows: 


1. The Tubulated Receiver, or Balloon with two 
necks, (Fig. 5.) This receiver ought to have a 
ſhort wide neck, proportioned to the beak of the 
retort which we intend to uſe. It ſhould alfo 
be rather wider towards the mouth, and ſomewhat 


conical towards the receiver, that it may be joined 


the cloſer to the beak of the retort, and be more 
firmly luted. As moſt of the common receivers are 
Jars, of which the greateſt part of the neck is broken 
off, they have the fault that their neck is narrow at 


the mouth, and wider towards the belly. The colla- 


teral neck of this receiver ſhould be very round, and 


ſufficiently long, that a cork of ſome length may exactly 

fit in it. Moreover, the poſition of this neck ought 
to be ſuch; that, when the receiver is connected with a 
retort moderately inclined, it ſtands perpendicularly. . 
wy ig; 2.) The dimenſion of theſe receivers * 10 
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correſpond with the extent of the proceſs; in chemical 
or pharmaceutical experiments we have ſeldom oc- 
cCaſion for larger ones than ſuch as hold from 8 
to 20 pints. If the receiver be very ſmall, the col- 
lateral neck may be omitted; but inſtead of it we 
ſhould bore a hole, of about 2 lines in diameter, to 
admit the communicating tube. 


2. Woulfe's bottles. Thele are common cylin- 
drical ſhort-necked bottles, furniſhed, beſide the 
uſual neck in the middle, with one or two colla- 
teral necks. (Fig g and 4.) At firſt they made uſe 
alſo of bottles with four necks, but theſe may be 
diſpenſed with in almoſt all operations, for thoſe 
with two and three necks, as we ſhall ſee hereafter, 
anſwer our purpoſe as well. The middle or prin- 
cipal neck of theſe bottles is generally ſomewhat wider 
than the reſt; but its diameter ſhould never exceed 
one inch, for otherwiſe the jundtures become unneceſ- 
ſarily large. Moreover, theſe necks ſhould be al- 
moſt cylindrical, very round, and as much as poſ- 
ſible perpendicular and parallel. The ſize of theſe 
bottles differs according to the operation; they cannot, 
however, be much ſmaller than of half a pint, and, 
even in more extenſive operations, they. do not re- 
quire to be larger than of 12 pints. 


8. The communicating tubes. Of theſe the experi- 
menter ſhould have ſeveral in ftore, or he ſhould 
form them, according to neceſlity, of ſtraight tubes 
of ſoft glaſs, over a charcoal fire, or by the blow- 


pipe. They appear generally in the ſhape repre- 


* 
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ſented by Fig. 8, and one of their ends is longer 


than the other, on account of the height of a 


Woulfe's bottle; in ſome caſes, however, we make 
uſe alſo of ſuch as are equal in length. If the ope- 
ration be moderately great, they are beſt of one line 
in diameter; but, in greater operations, they may 


meaſure as much as two lines. In general, it is better 


to have them too wide than too narrow. The inter- 
mediate part between the ends ſhould be ſufficiently 


long, that the bottles, with which it communicates, as 
| well as the refrigeratory veſſels, may conveniently 


ſtand near each other. The corners or angles of the 
communicating tube ſhould not be too ſharp, but 
ſomewhat round, otherwiſe the tube is liable to break. 
They may be likewiſe made in the form of a ſemi- 
circle. They are commonly quite fimple, but in 
ſome caſes they are furniſhed with a ſhort capillary 
tube, open at the top. (Fig. 8.) Communicating 
tubes of this kind are not very eſſential, and require 


great {kill in making. To obtain the gaz which is 


diſengaged in many operations in the gazeous form, 
we make uſe of a ſimilar tube with one of its ends 


bent. (Fig. 7.) 
4. The tube of ſafety is a ſtraight glaſs tube, of 


about one line in diameter, and 14 or 2 feet in 


length. 


. The adopter (Fig. 6.) ſerves to combine a 
retort with one of Woulfe's bottles. (Fig. a.) We 
ſhould be furniſhed with ſeveral of different dimen» 
CC 2. 
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fon, according to the ſize of the different retorts. 


Smaller ones may be made of the beaks of old re- 


6. The refrigeratory veſſels ſerve to cool the liquids 
contained in the bottles, by means of ice, ſnow, 
or cold water continually repleniſhed, For this 
purpoſe we may uſe {mall wooden tubs, earthen ba- 
ſons, &c. But the moſt convenient veſſels are thoſe 
made of tin, and painted with oil colours; they have 
a cock or ſyphon near the bottom, by which the 
melted ice, or the water when it becomes too warm, 
is drawn off. (Fig. 2.) 


OF LUTE. 


As the joinings in all operations where Woulfe's 

apparatus is employed, ſhould be perfectly cloſed, 
leſt any aeriform body paſs through, the choice of a 
proper lute is of very great importance. All lutes, 
it is well known, are divided into two claſſes, into 
fat and common lutes. Of the former we make uſe 
of two kinds in Woulfe's apparatus, which -are pre- 
pared in the following manner. 


1. Take very dry rich clay, triturate it in an iron 
mortar, and form it into a thick paſte by ſucceſſively 
adding boiled linſeed oil, commonly termed linſeed 
varniſh. This lute is not expenſive, and of very 

great ſervice in the diſtillation of acids and of all 
_  corrofive bodies, but it cannot be long preſerved, - 
and muſt, therefore, be freſh made every time, 
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2. Take one pound of pulverized amber, melt it 
by a gentle fire in an iron veſſel with an iron cover, 
containing 14 ounce of turpentine. In the mean 
time boil on a ſeparate fire one pound of linſeed oil, 
and pour it, thus hot, and while it is continually 
ſtirred with an iron-ladle, into the melted amber. In 
this manner you obtain a liquid of the conſiſtence of 
honey, which conſtitutes the baſis of common amber- 
varniſh. This liquid is then wrought with good dry 
clay into a paſte, during which operation a ſmall por- 
tion of expreſſed nut-oil may be added by way 
of dilution, and to prevent drying. This lute 1s 
much more expenſive than the former, but preferable 


in all its properties. It keeps for a very long time, | 


and may be uſed twice or three times. 


In the diſtillation of volatile alkali, ether, &c. 
there is no neceſſity for uſing fat lute, we therefore 
employ one with much more convenience, which, is 
thus prepared: almonds finely powdered and fifted, 
or, which is preferable, flour of linſeed is mixed 
with good ſtarch, properly boiled, and formed into 
a hard paſte, which, in the operation, may be ſoftened 
by ſprinkling water upon it. This Jute 1s very clean, 
and may be employed to great advantage in all opera- 
tions where no corroſive bodies are treated; but it can 
be uſed only once, nor does it keep. It becomes 
{till better and more firm, if a ſmall portion of car- 
penter's glue be previouſly added to the ſtarch. 


The application of the lute, in ſecuring thejunftures, | 
is another important point, for with the beſt kind of 


| Jute we ſhall not be able to cloſe a joining well, un- 
cc3$ 
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leſs it be properly applied. But this operation is beſt 
learned by practical inſtruttion and uſe, and the only 
rule which we can give in this place is, that the glaſs 
is to be perfectly clean and dry, that the lute muſt be 
applied in ſmall quantities only, and by degrees; and 
that the laſt portion is to be properly combined with 

the portions applied firſt, by kneading. 


The communicating tubes are inſerted in the neeks 
of Woulfe's bottles, by means of perforated corks. 
For this purpoſe a hole is firſt bored through the cork, 
and filed with a round file till the tube may be firmly 
fixed in it; the outlide of the cork is then filed with a 
coarſer file till it fit exactly in the necks of the bottles. 
The cork ſhould always go quite down into the neck, 
and not appear above it. Woulfe's bottles and 
communicating tubes, joined to each other by corks 
alone, are repreſented by Fig. 2, and thoſe which 
are luted by Fig. 1. In joining the retort with the 
balloon, or the adopter, or an adopter with the bottles, 
late alone is made uſe of, ſome part of which ſhould 
be always prefſed between the joinings of the veſſels, 
for theſe mult never touch each other. 


As the junQures defended either by fat or common 
Jute may be eafily diſplaced by motion, and as fat 
hate is liable moreover to become ſoft, and to fink, 
when expoſed to heat, it is eſſential, in delicate opera- 
tions, that the joinings already luted ſhould be further 
ſecured by wet bladders, or, which is ſtill better, by 
{trips of linen coated with white of egg and lime; 

theſe, by their e * not only tend to con- 
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_ ne the joinings more cloſely, but they contribute 
very much to render the Jute coherent and firm. 


For this purpoſe, take ſtrips of linen not too 


coarſe, of an inch wide, cut them into pieces as long 
as the coating of the lute upon the joinings is broad, 


dip them into freſh white of egg, take them out one 
after another, and rub them well in with powdered 


quicklime; this being done, put them , tranſverſely 


upon the joining, and preſs them cloſe and even 8 


upon the lute. In this manner the lute is covered 


with one, two, and, in greater operations, with three 


or four ſtrips, which are then coated once more with 
white of egg, and, laſtly, with quicklime. 


COMPOSITION OF WOULFE's APPARA- 
TUS WHEN THE BODIES THAT COME 


OVER ARE MERELY GAZEOUS. 


If, in a diſtillation, the body, which is ſeparated, 
either on account of the mutual attion of the ſub- 


ſtances with which.it is in contaQ, or by the aktion 


of heat, come over entirely in the form of gaz 


ſoluble in water, the apparatus, in order to ob- 


| tain the gaz combined with water, in a liquid 
form, is conſtruQed in the following manner: The 
earthen or glaſs retort, on the ſand-bath, water- bath, 


or the naked fire, is joined by means of the adopter, - 
with the central neck of a Woulfe's bottle with three 
necks. In one of the collateral necks of this botile 


the tube of ſafety is inſerted in ſuch a manner 
that it nearly touches the bottom. The other col- 
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lateral neck is connected with a Woulfe's bottle 
by means of a communicating tube with unequal 
ends, ſo that the ſhorter end only reaches into the 
neck of the bottle with three necks, whilſt the other 
extends almoſt to the bottom of the bottle with two 
necks; this ſecond bottle is combined, in the ſame 
manner, by means of the uſual communicating tube 
with unequal ends, or, which is preferable, by means 
of the communicating tube with the ſmall capillary 
tube, with a third bottle with two necks. (Fig. 2.) 
As much diſtilled water is introduced into the firſt, or 
the bottle with three necks, previous to its being 
luted, as to allow the tube of ſafety to be immerſed 
about half an inch. That quantity of water, which 
from experience we know to be requiſite for the 
abſorption of the gaz which comes over, is then dif. 
tributed in equal proportions in the ſecond and third 
bottle. The tube of ſafety remains open, but the 
ſhort capillary tube of the ſecond communicating tube 
is luted in ſuch a manner that it may be opened with 
facility and ſpeed. The ſecond neck of the third 
bottle 1 is ner left open, or lightly ſtopped by a cork. 


If a tubulated retort be made uſe of, the whole 
apparatus is luted, and the ſubſtances to be treated, 
or at leaſt thoſe which are to facilitate the develope- 
ment of che gaz, are introduced through the tubu- 
Jure of the retort. On the contrary, the joinings be- 
tween the retort, the adopter, and the firſt bottle, re- 
main open till the laſt, but are luted the moment the 


bodies have been introduced. FR the neck of the 
. XEtort, 
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Now, if in conſequence of the gradual application 
of heat, the ſubſtances contained in the retort begin 
to act upon each other, and diſengage the gaz, it 
mixes at firſt with the common air confined in the 
retort, the firſt bottle, and the firſt communicating 


tube, which is thus condenſed, and preſſes upon the 


whole ſurface of the water contained in the firſt bottle, 


and upon that of the water in the communicating mg 5 
of the ſecond bottle. 


| 8 as the 1 af the water in the ſecond bottle 
is equal to the preſſure of a column of water whoſe 
height equals the ſum of the-heights of the water in 
the ſecond and third bottle, and is conſequently much 
greater than the reſiſtance of the water in the firſt bottle, 
which at moſt is equal to that of a column of water 
of one inch high, it follows, that the ſurface of the 
Vater in the immerſed end of the communicating tube 
in the ſecond bottle remains unaltered, till, hy the 
gradually increaſed preſſure, the water in the tube of 
ſafety has riſen to a height which equals the ſum of 
the heights of the water in the ſecond and third bottle. 
If, for inſtance, the water in the ſecond and third 
bottle be 4 inches high, the water in the tube of ſafety 
would riſe 8 inches before the gaz could be forced 
through the orifice of the immerſed end of the firſt 
communicating tube. | | 
As ſoon as the preſſure of the water in the ſecond 
bottle is overcome, the gaz penetrates through the wa- 
ter, in the form of bubbles, into the ſecond bottle, and 
from thence through the ſecond communicating tube 
into the third bottle. During this tranſition, the gan is 
abſorbed by the water, and the circumſtances which 
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promote the abſorption are, 1, the ſtate of compreſſure 
both of the gaz and water; 2, the minute divi- 
fon of the gaz which paſſes through the water; 3, 
the cool temperature which is to be maintained in the 
refrigeratory veſſels in the manner repreſented by the 
plate; for the caloric which is diſengaged from the 
gaz, frequently raiſes the water to ebullition. | 

When the operation is once commenced, the water 
in the tube preſerves conſtantly the fame altitude, 
which is only altered in the following caſes : b 


1. When the deyelopement of the gaz, by impru- 
diently increaſing the heat, or from other cauſes, takes 
place with ſuch rapidity, that the gaz cannot paſs 
with ſufficient ſpeed through the communicating tube, 
and conſequently accumulates in the firſt bottle. In 
this caſe the water riſes, and, if the maſs be great, 
and the tube of ſafety not long enough, all the water 
in the firſt bottle is forced through the tube of ſafety, 
and the apparatus is ſpontaneouſly opened. The 
tube of ſafety, in this caſe, therefore, prevents the 


apparatus from breaking. 


2. When the denſity of the water in the fecond and 
third bottle is increaſed by the gaz which it has already 


* 


imbibed. For this reaſon we ſhould never pour too 


much water into one bottle, but rather diſtribute it in 
ſeveral; or the ends of the communicating tubes ſhould 
not be immerſed fo low, becauſe in moſt operations 
the denſity of the liquid is at laſt conſiderably in- 


creaſed, and of courſe the reſiſtance becomes greater. 
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3. As ſoon as the developement of- the gaz begins 
to decreaſe, the water in the tube of ſafety deſcends. 
This happens either towards the end of the operation, 
or when the heat is imprudently diminiſhed. If the 
apparatus be then perfettly cooled, the air in the firſt 
bottle is condenſed to ſucha degree that the atmoſpheric 
air enters the tube of ſafety. If this tube were wanted, 
the water contained in the ſecond bottle would neceſ- 
ſarily come over into the firſt. It would be the ſame 

with the third bottle, if we were not to open the capil- 
| lary tube of the ſecond communicating tube, and thus 
cauſe the atmoſpheric air to enter. If the communi- 
cating tube be without a capillary tube, the luting of 
the third bottle muſt be inſtantly TY and the 
bottle itſelf removed. 


4. The height of the water in the tube of ſafety de- 
_ creaſes alſo at laſt, in conſequence of the ſecond and 
third bottle becoming cooler, or when from any other 
cauſe the abſorption of the gaz is more rapid than 
its developement. 


5. Not unfrequently alſo it happens in the midſt 
of the operation, that the gaz, inſtead of being deve- 
loped, is abſorbed for a ſhort time by the maſs con- 
tained in the retort, or that the volume of this maſs 
is otherwiſe ſuddenly diminiſhed, which, in like man- 
ner, cauſes the water in the tube of ſafety to fall. 


The who of ſafety, therefore, not only defends the 
apparatus from breaking, but alſo prevents the fluids 
in the bottles from mixing. It ſerves moreover as a 


mean by which we may judge of the "OY of the 
operation, 
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. If, during the proceſs, we ſhould obſerve a ſmall 


quantity of gaz unabſorbed paſs through the open 
neck of the third bottle, a fourth bottle is immedi- 
ately to be joined with-the third bottle, by means of 
a communicating tube, in the ſame manner as the 
third bottle is connected with the ſecond. But on 
this occaſion we ſhould not forget that the preſſure is 


increaſed in the firſt bottle, and conſult the tube of 
ſafety. 


When the operation is finiſhed, and the apparatus 
cooled, we find the water contained in the bottles 
impregnated with the developed gaz, and more ſo 
in the firſt bottle than in the laſt. The liquor con- 
tained in the firſt bottle is frequently not quite pure, 
becauſe the ſmall quantity of the body which comes 
over in the liquid form carries along with it the 

impurities of the diſtilled ſubſtances; the other li- 
quors are, however, perfectly pure. If the weight 
of the water poured into each bottle has been accu- 
rately determined, we ſhall be able, after the opera- 
tion is finiſhed, to point out in the moſt preciſe 
manner, from the increaſe of weight, not only the 
whole weight of the gaz obtained, but alſo the degree 
of concentration of the fluids in each bottle. By way 
of example, we will ſtate the reſult of an operation 
which has been actually e ; 


PREPARATION OF SPIRIT OF CAUSTIC 
_ AMMONIAC. : 


: Ons pound and a half of dry fal ammonic and 
45 pounds of quicklime were introduced into a glaſs 
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retort in this manner. Half a pound of lime was 
put at the bottom by itſelf, upon this was thrown a a 


mixture of g pounds lime and 1+ pound ſal ammo- 
niac, and the whole laſtly covered with the remain- 
ing half pound of lime. The retort was placed on 
a ſand-bath and connected with an apparatus of the 
nature before deſcribed. Diſtillation was now com- 


menced, and continued, by a heat gradually increaſed 


to the ignition of the retort, till the gaz ceaſed to come 
over. To immerſe the tube of ſafety, three ounces 


of diſtilled water were poured into the firſt bottle, and 
half a pound into the ſecond and third each. The ap- - 


paratus being opened, the firſt bottle was found to con- 
tain 4 ounces 2 drams 40 grains of a foul weak ſpirit 
of ſal ammoniac ; the ſecond bottle 14 ounce, 28 gr. 
of the ſtrongeſt and pureſt ſpirit of ſal ammoniac; 


and in the third bottle, 94 ounces 3 drams 16 grains 


of an equally pure but weaker ſpirit. 


Bottle. Water. Increaſe of gaz. 


No. 1 3 ounces 1 ounce 2 drams 40 grains 
2 8 ounces 4 ounces 28 grains 


3 8 ounces 1 ounce 7 drams 16 grains 


19 ounces 7 ounces 2 drams 24 grains 

From this computation it appears therefore, that 
14 pound of ſal ammoniac affords 7 ounces 2 drams 
24 grains of pure gazeous ammoniac, which dif- 
ſolved in 19 ounces of water, form 29 ounces 2 
drams 24 grains of ſpirit of ſal ammoniac, of which 


the ſmall portion contained in the firſt bottle is weak 


and impure, and cannot therefore be ' computed ; 
that contained in the ſecond bottle is very ſtrong, 


ſince two parts water contain one part gaz; that the 


we 


& 


, 
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third: portion is alſo pure, but leſs ſtrong, the pro- 
portion of the gaz to the water being about 1: 5. 


COMPOSITION OF WOULFE's APPARA- 


TUS WHEN THE BODIES COME OVER 
BOTH IN THE LIQUID STATE AND IN 
THE FORM OF GAZ. 


If the produtts which come over in any diſtillation 
whatever, appear partly in a liqujd form, and partly 
in that of gaz, three different caſes may occur. 


1. That the gaz which comes over is ſoluble in 
water, and may thus combined with it be received 
ſeparately from the body which comes over in the 
liquid ſtate. 


2. The gaz which comes over, whether it be ſolu- 
ble in water or not, may be collected in this ſtate, 
and at the ſame time the liquid _ may be ſeparated 
3 any lols. 


2. if the gaz which comes over be two-fold, and 
partly ſoluble in water and partly not, the ſoluble 
part combined with water, the inſoluble part in the 
form of gaz, and the body in the liquid form, all 
three may be obtained Py and without any 
loſs. 


In the firſt caſe, the apparatus is diſpoſed as repre- 
ſented by Fig. 1, that is, the beak of the retort is in- 


ſerted in the tubulated balloon, which is connected 
by means of a communicating tube, of which the ends 
are equal, with a Woulfe's bottle with three necks, in 
ſuch a manner that the ends of the communicating 
tube only reach into the neck of the balloon and of 
the bottle. In one of the collateral necks of this bottle 

we inſert the tube of ſafety; and the third neck is com- 
bined with a ſecond bottle, by means of a communica» 


ting tube with unequal ends, ſo that the ſhorter end 


only extends into the neck of the firſt bottle, and the 
longer end almoſt to the bottom of the ſecond bottle. 
In ſome caſes, this ſecond bottle may be linked in a 
ſimilar manner with a third. The balloon is left 
empty; in the firſt bottle we introduce the water 
which is required for the immerſion of the tube of 
ſafety, but in the ſecond and third bottle we pour 
the water which is to abſorb the gaz. 


The body which in the diſtillation comes over in 
the liquid form collects immediately in the empty 
balloon, and remains at its bottom ; but the gazeous 
fluids, after having forced the common air out of the 
apparatus, riſe through the firſt communicating tube 
into the firſt bottle, where, having produced the neceſ- 
ſary preſſure in the tube of ſafety, they paſs on through 
the ſecond communicating tube into the ſecond bottle, 
to combine with the water which it contains. After 
the operation is finiſhed, the balloon is found to' con- 
tain the liquid body which has come over, and the 
ſecond bottle the gaz abſorbed by the water. 


Though incaſe of neceſſity the balloon might becon- 
netted directly with the ſecond bottle, inthe ſameman- 


- 
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ner as this bottle is connected with the firſt; yettheinter- 
mediate bottle, with the tube of ſafety, i is of great uſe, - 
as it enables us to judge of the progreſs of the opera- 
tion, and prevents the water, -in caſe of an abſorption 
of air in the retort, from paſſing into the balloon, 
where it would not only mix with the fluid, but might 
frequently, on account of the great heat excited, 
produce an exploſion of the balloon, and thus en- 
danger the operator. With reſpe& to the other circum- 
ſtances and cautions, the ſame obſervations are here 
applicable which we mentioned before. 


This compoſition of Woulfe's apparatus is made 
ule of in the diſtillation of ethers, and of edulcorated 
acids, but eſpecially in the preparation of nitric 
acid, which, by way of example, we will proceed 
to deſcribe, | 


PREPARATION OF NITRIC ACID. 


Four pounds of nitre, deprived by fuſion of its 
water of cryſtallization, were pulverized, and intro- 
duced into a glaſs retort; thè apparatus was compoſed 
in the manner deſcribed, and all the joinings, except 
that between the retort and the balloon, were luted 
with fat lute and ſtrips of linen. Two pounds of the 
beſt oil of vitriol (that of Nordhauſen) were then 
poured through the neck of the retort upon the nitre, 
the joining was immediately ſecured, and diſtillation 
commenced on the ſand-bath by a heat at firſt gentle, 
but gradually increaſed till the retort became red 
hot. The firſt bottle contained g ounces of water 


for the immerſion of the tube of ſafety, and the 


401 


ſecond bottle one pint of water. The operation 


being finiſhed the balloon was found to contain 27 | 
ounces and 2 drams of the moſt concentrated fuming _ 


nitric acid; in the firſt bottle 5 ounces 6 drams of 
green fuming nitric acid; and, in the ſecond bottle, 
26 ounces of ſtrong blue nitric acid, 


Bottle. Water. Increaſe. - 

Balloon f AAA 

No. 1 3 ounces 2 ounces 6 drams 
2 16 ounces 10 ounces 


19 ounces 40 ounces 


It thus appears that we have obtained in this opera- 

tion, beſides the 27 ounces.2 drams of fuming ſpirit 

of nitre, in which the acid is bound by the water 

contained in the ſulphuric acid made uſe of, 12 

ounces 6 drams of nitrous acid gaz, combined with 
the 19 ounces of the water employed. 


Second Caſe. If, in a diſtillation, where the bodies 
come over partly in the form of gaz, and partly in 
the liquid ſtate, we wiſh to obtain the gaz ſeparately 
from the liquid over water or mercury, the retort is 
joined, as in the former caſe, with the tubulated 
balloon, the collateral neck of which is connected 
by means of a recurved tubulated communicating 
tube with a bell glaſs* in the h or hy drar- 


ä ® I take it for a the reader is 8 mp 
common mode of treatment of gazeous bodies. T. 
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gyropneumatic apparatus. The ſubſtance which comes 


over in the liquid form, is here, as in the former 


caſe, collected in the balloon ; but the gazeous body 
paſſes through the communicating tube into the hydro 
or hydrargyropneumatic apparatus, and riſes into the 
bell-glaſs filled with water or mercury. By opening 
the ſhort capillary tube of the communicating tube 
we ſhall at all events prevent the tranſition of the 
water or mercury from the bell into the balloon. This 
compoſition of Woulfe's apparatus is frequently made 
uſe of in the analyſis of * ſubſtances ay dry 
diſtiifation. 


Third Caſe. If we know before-hand that the 
gazes to be obtained in a diflillation, beſides the body 
in the liquid form, are two-fold, and that one is ſo- 
luble in water the other not, the two gazes may be 
obtained ſeparately. To this end the apparatus is com- 
poſed exactly in the ſame manner as in the firſt caſe; 
and a ſecond bottle is moreover connetted by means 
of the recurved communicating tube with the hydro- 
pneumatic veſſel. The liquid body, in this caſe, as in 
the two former, comes over directly into the balloon, 
but the gazeous bodies riſe through the communica- 
ting tube into the firſt receiver, and from thence 
into the ſecond. The ſoluble gaz is here abſorbed by 
rhe water, and the inſoluble gaz paſſes through the 
bent communicating tube into the bell of the tube. 
The tube of ſafety in the firſt botile indicates the pro- 
greſs of the operation, and prevents the tranſition of 


the water into the balloon, but the capillary tube of 


the third communicating tube is of great uſe in 
caſe the water of the tub ſhould come over into the 
fecond bottle. | 


If of the two the ſoluble gaz be auth acid gaz, 
Ve uſually apply a ſolution of cauſtic pot-aſh in the 
ſecond bottle inſtead of pure water, becauſe it abſorbs 
this gaz more perfectly and with greater ſpeed. 


This conſtruftion of Woulfe's apparatus is princi- 
pally made uſe of in the examination of organized 
ſubſtances by fire. Wood, for inſtance, affords by 
dry diſtillation, an acidulous phlegm, an empyreuma- 
tic oil, inflammable and carbonic acid gaz; To obtain 
theſe produtts ſeparately the wood is diſtilled in the 
apparatus as above mentioned, when the water and 
oil remain in the balloon, the carbonic acid is ab- 
ſorbed by the cauſtic alkali, and the hydrogen gaz 
or inflammable air paſſes over into the bell. Now, 
if the weight of all theſe bodies be aſcertained, we 
find that the ſum of the weight of the liquid body, of 
the gazes, and of the reſidual carbon, is, fave a 


very ſmall loſs, equal to the weight of the Su 
made ule of. 
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APPLICATION OF WOULFE's APPARA- 
TUS FOR THE IMPREGNATION OF 
WATER OR ALKALIS WITH CARBONIC 

- ACID. Y j 


Several ingenious apparatus had been invented for 
the impregnation of water with carbonic acid gaz, 
but moſt of them are very complicated and expen- 
five: Woulfe's apparatus anſwers this end in a much 
cheaper and fimpler way. 


For this purpoſe a Woulfe's bottle with two necks is 
connetted with a ſecond bottle alſo with two necks, by 
means of a communicating tube with unequal ends, 
in ſuch a manner, that the longer end enters the ſecond 
| bottle. After an optional quantity of pure water has 
been introduced into this ſecond bottle, it is connected 
in a ſimilar manner with a third bottle, and this with a 
fourth. All the joinings having been ſecured by lute 
of almonds, powdered chalk and highly diluted ſul- 
Phuric acid is alternately introduced through the ſe- 
cond neck of the firſt bottle, which is cloſed immediately 
after by means of a cork. The carbonic acid gaz, 
generated during the ſolution of the chalk in the 
ſulphuric acid, comes over into the ſecond bottle, and 
what is here not entirely abſorbed by the water, paſſes 
on to the third bottle, &c. After the operation has 
been continued for ſome time, the water in the bot- 
tles is found to be highly ſaturated with the earbonic 
acid. The ſolution of the chalk ſhould be carried 
on very ſlowly, leſt the violent efferveſcence, and 


„ | 
the great flegree of heat, cauſe the ſulphuric acid to 
go over ahd mix with the water. 


In this manner a ſolution of pot-aſh or ſoda may 
be completely ſaturated with carbonic acid, and 
changed into a perfect mild ſtate. With a diluted 
ſolution of pot-aſh we prepare alſo the acidulous 
water now ſo famous for diſſolving the ſtone; if the 
lie be concentrated, very beautiful cryſtals of the 
neutral carbonic acid ſalt will be formed during the 
operation. For this reaſon the communicating tubes 
ſhould be always ſomewhat wider in this operation, 


that they may not be ſo Ns obſtrufted by the 
cryſtals. 
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A. 
ae 


animal, 140. 
mineral, 141. 
oxygenated, 140. 
vegetable, 140. 
Acid, acetic, 874. 
acetous, 864. 
aerial, 283. 
arſenic, 673. 
benzoic, 78 1. 
bombic, 1086. 
boracic, 266. 
camphoric, 769. 
carbonic, 283-288. 
citric, 785. 
fluoric, 275. 
formic, 1081-108 ö. 
gallic, 791. 
lactic, 924. 
lithie, 1073. 
malic, 787. 
molybdic, 693. 
muriatic, 204. 
muriatic oxygenated, 
213. | 
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Acid, nitric, 165. 5 
nitro-muriatic, 226. 
nitrous, 183. | 
oxalic, 783. 
oxygenated, 144. - 
phoſphoric, 1029. 
phoſphorous, 1043. 
pruflic, 959. 
pyro-ligneous, 799. 
mucous, 818. 
8 tartareous, 8 58. 
of ſugar, 772. 
ſaccho-lactic, 922. 
ſebacic, 1009. 
ſuccinic, 474. 
ſulphuric, 415-420. 
ſulphureous, 428. 
tartareous, 854. 
tungſtic, 684. 
Acetite of ammoniac, 868. 
—— copper, 871. 
5 lead, 877. 
mercury, 880. 
——— potaſh, 864. 
ſoda. 867. 
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Aethiops, martial, 379. 


D 4. 


9 


— 


Aethiops, mineral, $57. 


per ſe, 535. 
Affinity, chemical, 7. 


compound, 30. 
divellent, 41. 
double, 40. 
quieſcent, 40. 
fimple, 30. 
Air, fixed, 283. 

— inflammable, 123. 


1 


Alchemiſts, their opinion of 


ſolvents, 28. 
Alcohol, 8 30-8 52. 
Alkaheſt, 186. 
Alkali, fixed mineral, 146. 
—— acrated fixed mineral, 
197. | 
—— fixed vegetable, 146. 


—— = aerated fixed vegetable, 


190. 
Alkalis, 138. 
Alum, 388. 

burnt, 392. 
lumine, 312, 386. 


Amalgam, 560. 


Amber, 471. | 

Ambergris, 482-483. 
Ammoniac, pure, 236. 
Analyfis, ſpurious or complex, 8. 
true or ſimple, 8 


- Antimony, 612. 


Aqua fortis, 169. 

— anodyna, 838. 

— regia, 226. 

vulneraria cum aceto, 
882. 

Arbor dianae, 562. 

Arcanum duplicatum, 241. 

Argent hache, 683. 

Aroma, 701. 
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Arſenic, fixed, 676. 


white, 675. 

yellow, 688. 
Aſbeſtos, 365. 

Aſhes of plants, 802-804, 515 
Aſphaltum, 467. 

Atmoſphere, 88. 

Attraction, 13. 

of compoſition, 17. 
Aurum muſivum, 603. 

Azot, 97. 


Balſams, 764. 
artificial, 908. 
—— Ruland's, of * 
757. 

Baryt, 312-348. 
Baſes, acidifiable, 143. 
of acids, 142. 
Bile, 969-97 5. 
Biſmuth, 657. 
Bitumen, fluid, 408. 

| ſolid, 408. 
Black lead, 594. 
Blende, artificial, 649. 
pech, 696. 
Blood, 940-968. 
Blue, Pruffian, 962. 
Bodies, combuſtible, 101-408. 
—— SAZEOUS, 57. 
liquid, 57. 
phoſphoreſcent, 86. 
ſolid, 57. 3 
Borate of ammoniac, 272 
—— — potaſh, 270. 
Borax, 259. TH 
calcined, 262. 
Braſs, 650. | 
Butter, 915, . 
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Butter of antimony, 632. 

arſenic, 682. 

biſmuth, 65 5. 

W 752. 

din, 555. 

wax, 817. 
Buttermilk, 919. 


C. 


Calcination, 101. 
Calculi, biliary, 975. 
Caloric, 52, 
Calorimeter, 78. 
Camphor, 967, 769. 
Candeſcence, 77. 
Cantharides, 1087, 1088. 
Carat, 513. 
Carbon, 289. 
Carbonate of alumine, 398. 


ammoniac, 238-303. 
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baryt, 361. 
lime, 344. 


acidulous of lime, 


347. 
magneſia, 382. 
potaſh, 290. 
— —— {oda, 297. 
Cartilages, 1019. 
Caſtoreum, 1089. 

Chalk, 344. 

Chamzleon mineralis, 674. 
Charcoal, 805. 

Chemiſtry, definition of, 1. 
Cinnabar, artificial, 358. 
—— of antimony, 632. 
Coagulum of blood, 941, 947. 
Cobalt, 662. 
Coheſion, 14, 15. 

Cold, 76. 

Combuſtion, 101. 
Conductors of heat, 72. 


Congelation, "RP LOBE, 


Conſerves, 895, 898. | 


Copper, 564. 

Cream of lime, 320. 

milk, 91. 

tartar, 8 53. 

Crocus antimonii, 623. 

martis aperient, 378. 
— aſtringent, 376. 
metallorum, 623. | 


* Cryſtals, Hierne's, 848. 


of tartar, 8 53. 


D. 


Decoction, 710. 
Decompoſition, 4. 

—— by ſimple affinity, 3 ¼ 
—— by double affinity, 4 - 
Decrepitation, 203. - 
Diamond, 409. 

Ductility, 488. 


E. 


Earth, 311. 

— abſorbent, 413. 

— of adamantine ſpar, 407. 

— aerated ponderous, 362. 

— argillaceous, 386. 

— elementary or ſimple, 
312. —— 


mild calcareous, 34. 
ponderous, 312. 


' —— AHiiceous, 312, 399. 


vitrifiable, 399- 
Eau de luce, 481. 
Efferveſcence, 35s 
Eggs, 1014-1418. 
Elaeoſaccharum, 892. 
Electuary, 907. 
Elements, 10- 124. 


Elixirs, 763. 
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Emulſion, 758. = 
Eſſences, 763. 

Ether, acetic, 874. 
muriatic, 848. 


| —— of nitre, 845. 


— ſebacic, 1011. 


— ſulphur, 840. 
Eudiometer, 113. 


—— of Fontana, 178. 


—— Scheele, 434+ 

Excrements, 107 4. 

ExtraQts, dry, ſoft, ſimple, 

—— compound, 723. 

Extracts, aqueous or gummy, 
719. 

Extracts of bile, 970. 

———— blood, 942. 

— lead, 876. 


—— mik, 913. 


— ſpirituous, 763. 


F. 


Faeces, 1074. 

Farina, 727. 

Fat, 1005. 

—— of caſtcreum, 1089. 
Feathers, 1051. 

Fecula, 724. 
Fermentation, 826. 

acid, 8595883. 


Fire, 77. 

Flame, 77. 

Fleſh, 1023-1026, 

Flour, 1027. 

Flowers, argentine of antimo- 
ny, 613. 

Flowers of ' benzoin, 781. 

—  — biſmuth, 652. 

fal ammoniac, 232. 
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Flowen: of. martial al ammo- 
niac, 590. = 

Flowers of ſulphur, 413. 

Zinc, 642. 

Fluate of ammoniac, 282. 

lime, 339, 

potaſh, 280. 

ſoda, 281. 

Fluor mineral, 339. 


Fungus philoſophicus, 174. 


Fuſion, 59. 


G. 


Gaz, 62-64. 

—— carbonic acid, 28 5. 
—— fluoric acid, 275. 
hepatic, 433+ 

—— hydrogen, 123. 
— muriatic acid, 213. 


— Nitrogen, 97. 


— nitrous, 169. 

nitrous acid, 165. 

— oxygen, 97. 

— oxygenated muriatic acid, 
204. 

—— Pphoſphorated hydrogen, 

1045. 

ſulphureous acid, 425. 

—— ſulphurated' hydrogen, 
433. 

Glaſs, 403. 

of antimony, das 

— of borax, 262. 

Gluten of farina, 727. 

Gold, 502. 

— fulminating, 507. 

Gum, 762. | 

copal, 484. 

— reſin, 765. 


SGunpowder, 457. 
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Gypſum, 325. | 
burnt, 327. 
—— ſlaked, 328. 
ſtriatum, 325. 


A 
Hair, 1050. 
Heat, abſolute, 78. 
animal, 104. 
— free, 69. 
— latent, 68. 
ſenſible, 69. 
— ſpecific, 67. 
Hepar of arſenic, 676. 
Horns, 1027. 
Hydrogen, 123. 
Hydromel, 829. 


I. 


Ice, 13. 
Inflammation, 77. 
Iron, 595. 


Jargon, 408. 
Jelly animal, 1020. 
Jet, 468. 
S 


K. 
Kermes mineral, 625. 


L. 
Lapis calaminaris, 6 50. 
— Ccauſticus, 230. 
Lead, 604. 
Ligaments, 1019. 
Light, 82-87. 
Lime, 312. 
— aerated, 344, 


Lime, quick, 3785. 
— ſtaked, 318. 
Limeſtone, 344- 

Liniments, 90g. : 
Liquor, anodyne of Hoffmann, 
844. 
Liquor, ſuccinated of hartſhotn, 
478. | 55 

Liquor of Flints, 400. 5 

Lithantraces, 469. 
Litharge, 605. 

Luna cornea, 526. 

Liver of antimony, 621. 
baryt, 447. 


M.- 
Magiſtery of biſmuth, 6 54. 
— ſulphur, 446. 
Magneſia, 365. : 
Malleability, 488. 
Malta, 466. 
Manganeſe, 688. 


Manheim gold, 650. 


Marble, 344. 
Maſſicot, 605. 
Matter, ſaccharine of flour, 529. 
vegeto animal, 727. 
Membrane, cellular, 1019. 
Menſtruum, 27. | 
Mercury, $34 _ 
calcined, 535. 
red precipitate of, 543. 
—— white precipitate of, 
| 545» : 
Mercurius coſmeticus, 545. 
—— diulcis, 3 51. 
vitae, 634. 
Metals, 130-486, 301. 

: noble, 497. 
Milk, 922-939. 
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| Milk, ſkimmed, grs. 


Minerals, 130. 

Mirium, 6os. 
Miraculum chemicum, 337. 
Mixture, 20. 2. 4 
Mould, vegetable, 886. 
 Molybdena, 692. 
Mucilage, 762. 

Muriate of alumine, 397. 
— anmoniac, 231. 
— baryt, 358. 
—— lime, 334- 
——— magneſia, 377. 


petaſh, 228. 


oxygenated of potaſh, 


220. 
| of tin, 556. 
Muſcles, 1023. 


Nerves, 1019. 
Nihil album, 642. 
Nickel, 6:7. 
Nitre, 153. 


— calcareous or earthy, 


350. 
Nitrate of alumine, 396. 
— anmoniac, 193. 
— baryt, 354. 

N e Lone lime, 330. 
R magneſia, 373. 
— potaſb, 153. 

—  — filver, 522. 
— ſoda, 190. . 
Nitrite of pot- aſh, 189. 
Nitrogen, 97. F 


o. 


Oil of alum, 476. 
— amber, 475. 


— camphor, 769. 
— empyreumatic, 800. 


e eſſential, 743 


7 


 — etherial, 743. 


— expreſſed, 751. 

— fat, 751. 

—— glacial of vitriol, 421. 
— iron, 58g. 

—— lime, 335. 

—— vitriol, 416, 

—— volatile, 743. 
Orpiment, 680. 

Oxidation, 100. 

Oxides, 100. 


Oxygen, 97. 


P. 


Petroleum, 465. 

Phoſphate of alumine, 1037. 
ammoniac, 1035. 
baryt, 1037. 
lime, 1036. 

— iron, 1048. 
magneſia, 103. 
potaſh, 1033. 
ſoda, 1034. 
Phoſphorus, 1039: 
Baldwin's, 332. 
bonenian, 449. 
Canton's, 444- 
Homberg's, 335. 
Pitcoal, 469. 8 
Plaſters, 910. 

Platina, 5714. 

Plumbago, 594- 


L 5 


Plumbum corneum, 604. 

Pompholix, 642. 

Potaſh, pure or cauſtic, 293. 

aerated, 290. 

— mild, 290. 

| . vitriolated, 241. 

Powder of algaroth, 634. 

— fulminating, 454. 

Precipitate of metal, 500. 

purple of Caſſius, 510. 

Precipitation, 3 5. 

Prince's metal, 650. 

Principle aftringent of © GE 
„ 

Principles, firſt, 10. 

Pruſſiate of ammoniac, 966. 

— lime, 966. 

| potaſhor ſoda, 961. 

Pſeudomembrana Ruyſchii, 
1078. 

Pulvis Carthuſianorum, 628. 

Pus, 992-998. 

Putrefaction, animal, 1096. 

vegetable, 884. 


Pyrites, 411. 
— artificial, 592. 
Pyrometer, Wedgwoods, 78. 


* 


Quar?, 399- 


R. 


Radicals of acids, 142. 
Reduction of metals, 497. 
Regulus of antimony, 612. 
Reſins, 763. | 

Ruſt, .578. 
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Sal ammoniac, 231. 
Glauber's fixed, 334- 
Sal polychreſt of glazer, 451. | 
Saliva, 987-991. | | 
Saltpetre, 153. 
Salt, bitter, 367. 
Glauber's ſecret ammo- 
niacal, 254. 
—— ſedative, $66. 
—— volatile of vitriol, 420. 
Salts, 130. 
acidulous neutral, 152. 
Saturation, 24-35. | : 
Selenite, 325. 
Semen, 999-1004. 
Serpentine, 365. - 
Serum of blood, 941, 943, 948. 
— milk, 916. 
Silex, 312-399. 
Silk, 1052. 
Silver, 521. 
fulminating, 52. 
Skin, 1019. 
Soap, acid, 754. 
— vegetable, 756. 
Soda, pure or cauſtic, 301. 
vitriolated, 248. 4 
Solution, I7. 
Solvents, 27. 
Soot, 823. 
Spar, ponderus, 350. 
Spirit, Beguin's fuming, . 
of Libavius, 565. | 
—— of ſulphur by. the bell, 
417. 
volatile of ſulphur, * | b 
— of vitriol, 431. 
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Steel, 593. 

Sugar, 770. _ 
—— of lead, 877. 
— of milk, 920, 923. 
Sulphate of alumine, 388. 
ammoniac, 254. 

— baryt, 350. 

aunts copper, 566, 

— iron, 581. 

lead, 607. 

—— lime, 325. 

— magnefa, 367. 

— potaſh, 241. 

—— aciduloas of potaſh, 246. 
ſoda, 248. 

acidulous of ſoda, 253. 
zinc, $45. 

Suiphite of potaſh, 247. 
Salphur, 411. 


- 


of the firſt precipi- 
| | tation, 625. 
— golden, of antimony 
of the ſecond and 
third precipitation, 
626. 
Sulphurets, 431. 


Sulphuret of ntnoniae, 440. | 


baryt, 447-. 

— copper, 573- 
—— lead, 611. 

lime, 443. 

— magneſia, 450. | 
potaſh and ſoda, 432. 
filver, 531. 

Sweat, 1075. 

Synovia, 1053. 

Syntheſis, 4. 


golden, of antimony 


T. 


Tables of affinity, 37. 


Tartar, 853, 

emetic, 640, 
vitriolated, 241. 
Tears, 980-984. 
Teleſcopes, achromatic, 606. 


Temperature, 70. 


Tempering of iron, 577. 


Tenacity, 488. 


Tendons, 1019. 
Terra circonia, 406. 
Thermometer, 70-78. 
Tin, 396. 


TDinctures, 763. 


Tincture of amber, 472. 

Stahl's alkaline of 
iron, 586. 

ſimple or tartarized 
624. 

Tomback, 650. 

Tungftten, 685. 

Turbith mineral, 538. 


U. 


Uranite, 696. 


V. 


Verdegris, 870: 
diſtilled, 871. 
Vinegar, 861. 
diſtilled, $63. 
of milk, 924. 
radical, 873. 


— 
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Vitriol of copper, 366. 
— iron, 581. R 


— in, 645. 


W. 


Water, 114. 

—— acidulous mineral, 284. 
chalybeate, 591. 
lime, 319. 

— PO 5 * 


Water, ſimple e 116. 
Wax, 760. 

— Virgin, 760. - 
Wolfram, 683. 

Wool. 1050. 


Z. 


Zaffre, 66 3. 
Zinc, 641. 
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EXPLANATION OF THE PLATE. 


" 
4 


Fig. 1. Woulfe's apparatus with luted jundtures, 
for ihe: 8 of eu and liquid bodies. 


Fig. 2. Woulſe's apparatus for the diftillation of 
ſuch bodies as come over in the form of gaz only, 
with 1 veſſels, and junttures not luted. 


| Fig. 3 A Woulfe's bottle with 3 necks. 
Fig. 4. A Woulfe's bottle with 2 _— 
Fig. 5. The balloon. „ a 


Fig. 6. The adoprer. 


| Fig. 7. A corymunicating tube NY a ſhort capil- 
© ary tube, and one of its ends curved. 


Fig. 8. A communicating tube with a capita ; 
R | 
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